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ABSTRACT 



CYCLOAUAWE DERIVATIVES 



The invention concerns cycloalkane derivatives of the 

formula I 



wherein Ar is phenyl, naphthyl or a 10-aeabered bicyclic heterocyclic 

Miety vhich »ay optionally bear up to four substituents; 

A 1 is a direct link tc I J er is ( l-3C)alkylene5 

X 1 is oxy, thio, sulphinyl or sulphonyl; 
2 

Ar is phenylene, pyridyi&ftc,. pyri»idinylene, thiophenediyl, furandiyl, 
thiazolediyl or oxazolediyl vhich nay optionally bear one or two 
substituents; 
p is 1 to 4; 
q is 0 to 2; 

R 1 is hydrogen, (l-4C)alkyl, <2-4C)alkenyl or (3-4C)alkynyl; 

R 2 is hydrogen, hydroxy, (l-4C)alkyl, ( l-4C)alkoxy, (2-4C)alkenyloxy or 

(3-4C)alkynyloxy; 

1 2 

or the OR and R groups together form a ( l-4C)alkylenedioxy , oxo, 
thioxo, imino, hydroxyimino or ( l-4C)alkoxyinino group; 
r is 0 to 3; and 

R 3 is halogeno, trif luororaethyl or (l-4C)alkyl; 
or a pharmaceutically-acceptable salt thereof; 

processes for their manufacture; pharmaceutical compositions containing 
them and their use as 5-lipoxygenase inhibitors. 
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CTCLOAIXAHE DERIVATIVES 

This invention concerns cycloalkane derivatives and more 
particularly cycloalkane derivatives which are inhibitors of the 
enzyme 5-lipoxygenase (hereinafter referred to as 5-LO). The 
invention also concerns processes for the manufacture of said 
cycloalkane derivatives and pharmaceutical compositions containing 
them. Also Included in the invention is the use of said cycloalkane 
derivatives ia the treatment of various inflammatory and/or allergic 
diseases in which the direct or indirect products of 5-LO catalysed 

nidation of arachidonic acid are involved, and the production of new 
medicaments for such use. 

As stated above the cycloalkane derivatives described 
hereinafter are inhibitors of 5-LO, which enzyme is known to be 
involved in catalysing the oxidation of arachidonic acid to give rise 
via a cascade process to tJie physiologically active leukotrienes such 
as le^kotriene B 4 (LTE^) and the peptido-lipid leukotrienes su^h as'^"' 
leukotriene (LTC^) and leukotriene (LTD^) and various 
metabaJLites. 

Tfce biosynthetic relationship and physiological properties 
f the leukotrienes are summarised by G.W. Taylor and S.R. Clarke in 
Trends in Pharmacological Sciences . 1986 f 7, 100-103. The 
leukotrienes and their metabolites have been implicated in the 
production and development of various inflammatory and allergic 
diseases such as inflammation of the Joints (especially rheumatoid 
arthritis, oesteoarthritis and gout), inflammation of the 
gastrointestinal tract (especially inflammatory bowel disease, 
ulcerative colitis and gastritis), skin disease (especially psoriasis, 
eczema and dermatitis) and respiratory disease (especially asthma, 
bronchitis and allergic rhinitis), and in the production and 
development of various cardiovascular and cerebrovascular disorders 
such as myocardial infarction, angina and peripheral vascular disease. 
In addition the leukotrienes are mediators of inflammatory diseases by 
virtue of their ability to modulate lymphocyte and leukocyte function. 
Other physiologically active metabolites of arachidonic acid, such as 
the prostaglandins and thromboxanes, arise via the action of the 
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enzyme cyclooxygenase n arachidonlc acid. 

It is known from European Patent Applications Nos. 0375 404 
and 0335662 that certain 4-alkoxy-4-aryltetrahydropyran and 3-alkoxy- 
3-aryltetrabydrofuran derivatives are inhibitors of the enzyme 5-LO. 

It is further known from European Patent Applications Nos. 
0375452 and 0385663 that certain 1-alkoxy-l-arylcycloalkane 
derivatives are inhibitors of the enzyme 5-LO. 

It is further known from European Patent Application No. 
0462830 that certain 4-alkyl-4-aryltetrahydropyran derivatives are 
inhibitors of the enzyme 5-LO. 

Ve have now discovered that, unlike the cycloalkane 
derivatives disclosed in European Patent Application Nos. 0375452 and 
0385663 , it is not mandatory to have alkoxy and aryl substituents 
located at the sane carbon atom of the cycloalkane ring. The alkoxy 
and aryl substituents may be spaced apart around the cycloalkane ring 

Ve have discovered that ths cycloalkane derivatives of the 
invention are effective as inhibitors of the enzyme 5-LO and thus of 
leukotriene biosyntheses. Thus, such compounds are of value as 
therapeutic agents in the. treatment of, for example, allergic 
conditions, psoriasis, asthma, cardiovascular and cerebrovascular 
disorders, and/or inflammatory and arthritic conditions, mediated 
alone or in part by one or more leukotrienes. 

According to the invention there is provided a cycloalkane 
derivative of the formuU I (set out hereinafter) wherein Ar 1 is 
phenyl or naphthyl, or a 10-membered bicyclic heterocyclic moiety 
containing one or two nitrogen heteroatoms and optionally containing 
further heteroatom selected from nitrogen, oxygen and sulphur, and Ar 
may optionally bear up to four substituents selected from halogeno, 
hydroxy, cyano, oxo, thioxo, (l-4C)alkyl. ( l-4C)alkoxy, 
fluoro-(l-4C)alkyl, phenyl, benzoyl and phenyl- (l-4C)alkyl and 
wherein any phenyl, benzoyl or phenyl-(l-4C)alkyl substituent may 
optionally bear one or two substituents selected from halogeno, 
(l-4C)alkyl and ( l-4C)alkoxy ; 

A 1 is a direct link to X 1 or is ( l-3C)alkylene; 
X 1 is oxy, thio, sulphinyl or sulphonyl; 

Ar 2 is phenylene, pyridylene or pyrimidinylene which may optionally 
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bear one r tv substituents selected from hal geno, hydroxy, amino, 
nitro, cyano, carbamoyl, trifluor methyl, (l-4C)alkyl and 
(l-4C)alkoxy; 
p is 1 to 4; 
q is 0 to 2; 

R 1 is hydrogen, <l-4C)alkyl, (2-4C)alkenyl or (3-4C)alkynyl; 

R 2 is hydrogen, hydroxy, (l-4C)alkyl, ( l-4C)alkoxy, (2-4C)alkenyloxy 

or (3-4C)alkynyloxy; 
1 2 

or the OR and R groups together fora a (l-4C)alkylenedioxy, oxo, 
thioxo, imlno, hydroxyimino or (l-4C)alkoxylmino group; 
r is 0 to 3; and 

R 3 is halogeno, trifluoromethyl or (1-4C) alkyl; 

or a pharmaceutically-acceptable salt thereof. 

In a further aspect of the invention there is provided a 

111 2 

cycloalkane derivative of the formula I wherein Ar , A , X , Ar , r, 
12 3 

p, q, R , R and R have, any of the meanings defined above or, in 
addition, Ar 2 is thiophenediyl, furandiyl, thiazolediyl or oxazolediyi 

which may optionally bear one or tvo substituents as defined above for 

2 ' 
substit^ts ; ^i|.Ar r ;.. . - . 

or a pharmaceutically-acceptable salt thereof. 

The chemical formulae referred to herein by Roman numerals 
are set out for convenience on a separate sheet hereinafter. 

In this specification the generic term "alkyl" includes both 
straight-chain and branched-chain alkyl groups. Hovever references to 
individual alkyl groups such as "propyl" are specific for the 
straight-chain version only and references to individual branched- 
chain alkyl groups such as "isopropyl* are specific for the branched- 
chain version only. An analogous convention applies to other generic 
terms. 

It is to be understood that, insofar as certain of the 
compounds of formula I defined above may exist in optically active or 
racemic forms by virtue of one or more asymmetric carbon atoms, the 
invention includes in its definition any such optically active or 
racemic form which possesses the property of inhibiting 5-LO. The 
synthesis of optically active forms may be carried out by standard 
techniques of organic chemistry veil known in the art, for example by 



synthesis from optically active starting materials or by resoluti n of 
a racenic form. Similarly, inhibitory properties against 5-LO nay be 
evaluated using the standard laboratory techniques referred to 
hereinafter. 

Suitable values for the generic terns referred to above 
include those set out below. 

A suitable value for Ar 1 when it is naphthyl is, for example 
1-naphthyl or 2 -naphthyl. 

A suitable value for Ar 1 when it is a 10-membered blcyclic 
heterocyclic moiety containing one or two nitrogen heteroatons and 
optionally containing a further heteroaton selected from nitrogen, 
oxygen and sulphur is, for exaaple, a 10-nembered benzo- fused 
heterocyclic noiety such as quinolyl, isoquinolyl, cinnolinyl, 
quinazolinyl, quinoxalinyl, 4H-l,4-benzoxazinyl or 
4H-l,4-benzothiazinyl, or a hydrogenated derivative thereof such as 
1, 2-dihydroquinolyl* c l.,?,3,4-tetrahydroquinolyl, 

1.2- dlhydrolsoquinolyl, 2,3-dlhydro-4H-l,4-benzoxazlnyl or 

2.3- dihydro-4H-l,4-ben70thlazinyl 5 or, for example, a 10-membered 
pyrido-fused heterocyclic noiety such as 

1 , 7-naphthyridinyl , 1 , 8-naphthyridinyl , pyrido ( 2 , 3-d J pyrimidinyl , 
pyrido|2,3-b]pyrazinyl, 4H-pyrido|3,2-b] [ 1,4 Joxazinyl and 
4H-pyrido(3,2-b]fl,4)thiazinyl, or a hydrogenated derivative thereof. 

The heterocyclic moiety may be attached through any 
available position including from either of the tvo rings of the 
bicyclic heterocyclic noiety and including through an available 
nitrogen atom. The heterocyclic noiety may bear a suitable 
substituent such as, for example, a (l-4C)alkyl, fluoro-( l-4C)alkyl, 
phenyl, benzoyl or phenyl-( l-4C)alkyl substituent on an available 
nitrogen atom. 

Suitable values for substltuents which may be present on 

1 2 1 
Ar , Ar , on the phenyl substituent on Ar or on any of the 

substituents on Ar 1 which contain a phenyl group include, for 

example: - 
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for hal geno: fluoro, chloro, brono and 1 do; 

for (l-4C)alkyl: methyl, ethyl, propyl, isopropyl, butyl, 

lsobutyl, sec -butyl and tert-butyl; 
for (l-4C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and 

butoxy; 

for fluoro-(l-4C)alkyl; fluoromethyl, di fluoromethyl, 

tri fluoromethyl, 2-fluoroethyl, 2,2,2- 
trifluoroethyl and pentafluoroethyl; 

for phenyl- (l-4C)alkyl: benzyl, phenethyl, 3-phenylpropyl and 

a-methylbenzyl. 

A suitable value for A 1 when it Is (l-3C)alkylene Is, for 

example, methylene, ethylene or trimethylene. 

2 

A suitable value for Ar when it is phenyl ene is, for 
example, 1,3-pheriylene of 1 ,%-phenylene; vhen it is pyridylene i*, /for ;i 
example, 3,5-pyridylene; when it is pyrimidlnylene is, for example, 
4,6-pyrimidinylene; vhen it is thiophenediyl is, for example, 2,4- ot 
2, 5- thiophenediyl; when it is furandlyl is, for example, 2,4- or '>- "n* spawns, -.ty < 
2,5-furandiyl; vhen it is thlazolediyl is, for example, 2,4- or 
2,5-thlazolediyl; and vhen it is oxazolediyl is, for example, 2,4* or 
2,5-oxazolediyl. 

A suitable value for R 1 , R 2 or R 3 vhen it is (l-4C)alkyl is, 
for example, aethyl, ethyl, propyl, isopropyl or butyl* 

A suitable value for R 1 vhen it is (2-4C)alkenyl is, for 
example, vinyl or allyl; and vhen it is (3-4C)alkynyl is, for example, 
2-propynyl. 

2 

A suitable value for R vhen it is (l-4C)alkoxy is, for 

example, methoxy, ethoxy, propoxy, isopropoxy or butoxy; 

vhen it is (2-4C)alkenyloxy is, for example, vinyloxy or allyloxy; and 

vhen it is (3-4C)alkynyloxy is, for example, 2-propynyloxy. 

1 2 

Vhen the OR and R groups together form a ( l-4C)alkylene- 

dioxy group, a suitable value is, for example methylenedioxy, 

ethylenedioxy, trimethylenedioxy or tetramethylenedioxy. 

1 2 

Vhen the OR and R groups together form a ( l-4C)alkoxyimino 
group, a suitable value is, for example, a methoxyimino or ethoxyimino 
group. 



It will be appreciated that when r Is 1 to 3 then a R group 
aay be attached to any of the available carbon atons of the 
cycloalkane ring including the carbon atoa to which the Ar 2 group is 
attached. Vhen r is 2 or 3, tvo of the E 3 groups may be attached to 
any one of the available carbon atons of the cycloalkane ring. 

A suitable value for E when it is halogeno is, for exaaple, 
fluoro or chloro. 

A suitable pharaaceutlcally-acceptable salt of a novel 
compound of the Invention is, for exaaple, an acid-addition salt of a 
compound of the invention which is sufficiently basic, for exaaple, an 
acid-addition salt with, for exanple, an inorganic or organic acid, 
for exaaple hydrochloric, bydrobrosdc, sulphuric, phosphoric, 
trlfluoroacetlc, citric or aalelc add. In addition a suitable 
pharmaceutlcally*acceptable salt of a novel compound of the invention 
whfch in sufficiently acidic is an alkali metal salt, for example' a ^ 
sodium or potass lot salt, an alkaline earth aetal salt, for exaaple a 
calciuEi ©r magnesia* salt, an ammonium salt or a salt with an organic* 
base which affords a physiologically-acceptable cation, for exaaple a 
salt with aethylaaiae, diaethylaalne, triaethylaalne, plperldlne, 
aorphollne or tris-(2-hydroxyetbyl)aalne. 

Particular coapounds of the invention are, for exaaple, 
cycloalkane derivatives of the formula I wherein: - 

(a) Ar 1 is phenyl or naphthyl which aay optionally bear one, two 
or three substltuents selected froa any of those substltuents on Ar 1 
defined hereinbefore other than oxo and thloxo; and A 1 , X 1 , Ar 2 , E l , 
E 2 , p, q, r, and E 3 have any of the aeanlngs defined hereinbefore or 
in this section concerning particular coapounds of the Invention; 

(b) Ar 1 Is phenyl or naphth-2-yl which aay optionally bear one 
or two substltuents selected froa fluoro, chloro, methyl 9 ethyl, 
isopropyl, tert -butyl, methoxy, trif luoroaethyl, phenyl, benzoyl and 
benzyl, and wherein said phenyl, benzoyl or benzyl substltuents aay 
optionally bear a substltuent selected froa fluoro, chloro, aethyl and 
aeth xy; and A 1 , X 1 , Ar 2 , p, q, r, E 1 , R 2 and R 3 have any of the 
meanings defined herelnbef re or In this section concerning particular 
coapounds f the Invention; 



(c) Ar 1 is a 10 



■beted benzo-fused heterocyclic moiety 
containing one or tvo nitrogen heteroato« and optionally containing a 
further heteroato. selected fro. orygen and sulphur, which 
heterocyclic -olety may optionally bear one or two 0*0 or thioxo 
substituents and up to two further substituents selected fro. any of 
those substituents on Ar 1 defined hereinbefore other than oxo or 
thioxo, and A , Ar 2 . p. ,. r . I 1 , R l , R 2 and R 3 ha* e any of the 
•eaning. defined hereinbefore or in this section concerning particular 
compounds of the invention; 

Cd) «r l is quinolyl, 1,2-dihydroquinolyl, 1,2.3,4- 

tetrahydroquinolyl or 2.3-dlhydro-4H-1.4-benxoxaxinyl which may 
optionally bear one 0*0 or thioxo substituent and up to two further 
substituents selected fro. any of those substituents on Ar 1 defined 
hereinbefore other than oxo or thioxo; and A 1 . X 1 , R 1 , A r 2 , p, r , 
R and R have any of the meanings defined hereinbefore or in this 
section concerning particular co-pounds of the invention; 
<e) ar is 2-oxo-l t 2-dihydroquinolinyl, 2-thioxo-1.2-dihydrc. 

quinelinyl. 2-oso-1.2,3.4-tetrahydroquinolinyl, 2-thioxo-l,2,3,4- ? 
tetrabydroquinolinyl or 3-o»o-2.3-dihydro-4H-l,4-benzoxa2inyl which 
may optionally bear up to three substituents selected fro. any of 
thoro substituents on ^r 1 defied hereinbefore other than oxo or 
thioxo; and A , X 1 , Ar 2 , p. q. r , R 1 , R 2 and R 3 have any of the 
-eaniug. defined hereinbefore or in this section concerning particular 
compounds of the invention; 

(f) Ar 1 is 2-oxo-1.2-dihydroquinolin-3-yl. 2-oxo-l,2- 
dihydroqulnolln-6-yl. 2-oxo-1.2-dihydroquinolin-7-yl, 
3-oxo-2.3-dihydro-«H-l,4-benxoxarin-7-yl or 3-oxo-2,3-dihydro-4H- 
l,4-benzothiaxin-7-yl which may optionally bear up to three 
substituents selected fro. any of those substituents on Ar 1 defined 
hereinbefore other than oxo or thioxo; and A 1 , X 1 , Ar 2 , p, q, r , r 1 
R and R have any of the aeanlngs defined hereinbefore or in this 
section concerning particular coapounds of the invention; 

(g) A* is a direct link to l l , and X 1 is oxy, thio.' sulphinyl r 
sulphonyl; and Ar , At 2 , p. q, r . R 1 . R 2 and R 3 hav any of the 
aeanings defined hereinbefore or in this section concerning particular 
coapounds of the invention; 



(h, ^ is -ethylene and X 1 i, *y. thio. sulphinyl r sulphonyl; 

*nd Ar . Ar . p. q, r, R , R and R 3 have any of the waning* defined 
hereinbefore or in this section concerning particular co-pound* of the 
Invention; 

(1) Ar 2 is 1,3-phenylene which -ay optionally bear one or two 

substituents selected fro- fluoro. chloro. hydroxy, a-ino. nitro, 
-ethyl, -ethoxy and trif luoro-ethyl; and Ar 1 . A 1 . X 1 , p. q , r , R » f R 2 
and S have any of the -eanings defined hereinbefore or in this 
section concerning particular co-pounds of the invention; 
(J) P is 1 to 3 and q i, 1 or 2, and Ar 1 . A 1 . X 1 . Ar 2 . r, R 1 , R 2 

and R have any of the -eanings defined hereinbefore or in this 
section concerning particular co-pounds of the invention; 
(k) R is hydrogen, -ethyl, ethyl or propyl and R 2 is hydrogen, 

hydroxy, -ethyl, ethyl, propyl, -ethoxy, ethoxy or propoxy; and Ar 1 , 
A , I , Ar , p, q, r and R have any of the -eanings defined 
hereinbefore or in t this section concerning particular co-pounds of the 
invention; 

(1) the OR 1 and R 2 groups together for- a -ethylenedioxy, 

ethylenedioxy, trWthylenedioxy or tetra-ethylenedioxy group; and 
Ar , A , X , Ar , p, q, r and R 3 have any of the -eanings defined 
hereinbefore or in this section conerning particular co-pounds of the 
Invention; 

(■) the OR 1 and R 2 groups together for- an oxo, i-ino, 

hydroxylalno, -ethoxyi-lno or ethoxyi-ino group; and Ar 1 , A 1 , X 1 , Ar 2 , 
p, q, r and R have any of the -eanings defined hereinbefore or in 
this section concerning particular co-pounds of the invention; 
(n) r is 0, 1 or 2 and R 3 is independently fluoro, chloro, 

■ethyl, ethyl or propyl; and Ar 1 , A 1 , X 1 , Ar 2 , p. q, R 1 and R 2 have 
any of the -eanings defined hereinbefore or in this section concerning 
particular co-pounds of the Invention; or 

(o) r is 1 or 2, R 3 is independently Diethyl, ethyl or propyl and 

at least one R group is located on a carbon atoa attached to the 
carbon atoa which bears the Ar 2 group; and Ar 1 , A 1 , X 1 , Ar 2 , p, q , R 1 
and R have any of the -eanings defined hereinb f ie or in this 
section concerning particular compounds of the invention; 
or a pharmaceutically-acceptable salt thereof. 




Further particular co-pounds of th invention are, for 
example, cycloalkane derivatives of the foraula 1 wherein.- 
(a) r^is 1 or 2. R 3 is independently .ethyl or ethyl and at 

least one R group is located on the carbon .to- within the -(CH ) - 
group which i,«tached to the carbon ato. which bears the Ar 2 group; 
and Ar . A , X . Ar . p, q , R» Md g* ^ My of ^ fcf ^ 

hereinbefore; or 

(h) r is 1 «d S 3 i, „e thy , or etayl ls locate<J on ^ 

carbon .to. within the -(CH^- group which is attached to the carbon 
ato. which bear, the Ar 2 group such that the R 3 and Ar 2 group, .re in 
a cis-relationship; and Ar 1 , a 1 , X 1 , Ar 2 , P , q , g» „<, g* have o£ 
the -eanin S r defined hereinbefore; 
or a phara.ceutic.lly-.ccept.ble salt thereof. 

A particular co-pound of the invention comprises a 
cycloalkane derivative of the foraula I wherein Ar 1 is phenyl „ 
•ay optionally bear a substituent selected fro. fluoro, chloro, 
•ethyl, tert-butyl. phenyl, benzoyl and benzyl and wherein said 
phenyl, benzoyl or benzyl substituent say optionally bear a fluoro or 
chloro substitutent. or Ar 1 1. naphth-2-yl which suy optionally bear a 
substituent selected fro. fluoro, chloro and .ethyl; 
A ls a direct link to X 1 , or is -ethylene; 
X is osy, thio, sulphinyl or sulphonyl; 

Ar ls 1,3-phenylene which -ay optionally bear one substituent 
selected fro. fluoro, chloro and trifluoro-ethyl; 
p is 2 or 3; 
q is 1; 

R 1 is hydrogen, -ethyl, ethyl or propyl; 

R ls hydrogen, hydroxy, .ethyl, ethyl, propyl, nethoxy. ethoxy or 
propoxy; 

or the OR 1 and R 2 groups together for- an ethyler.edioxy, tri-ethylene- 

dicxy, oxo, hydroxyi-ino or nethoxyi-lno group; 

r is 0, 1 or 2 and R 3 Is independently -ethyl, ethyl or nropyl; 

or a pharnaceutically-acceptable salt thereof. 

A further particular compound f th invention co-prises a 
cycloalkane derivative of the formula I 

wherein Ar 1 is 2 -oxo- 1 , 2-dihydroquinol inyl , 2-oxo- I , 2 , 3.4-tetrahydro- 



- 10 - 



/ » - 1 



quln linyl r ]- i -2,3-dihydr -4H-1, 4-benzoxazinyl which may 
optionally bear one, two or three substltuents selected froa fluoro, 
chloro, methyl, ethyl, 2-f luoroethyl, phenyl and benzyl; 
A 1 Is a direct link to X 1 , or is methylene; 
Z 1 is oxy, thio. sulphlnyl or sulphonyl; 

Ar 2 is 1,3-phenylene which My optionally bear one substituent 
selected froa fluoro, cbloro and trlfluoroaethyl; 
p is 2 or 3; 
q i« l; 

R 1 is hydrogen, methyl, ethyl or propyl; 

R 2 is hydrogen, hydroxy, aetfcyl, ethyl, propyl, aethoxy, ethoxy or 
propoxy; 

1 2 

or the OR and R groups together for* an ethylenedloxy, 
triaethylenedloxy, oxo. hydroxy imino or aethoxyiaino group; 
r is 0, 1 or 2 and R 3 is Independently aetLyl, ethyl or propyl; 
or a pharmaceutical ly-acceptable salt thereof. 

A preferred compound of the invention coaprlses a 
cycloalkane derivative of the formula I 

wherein Ar 1 Is naphtb-2-yl, l-methyl-2-oxo-l,2-dihydro<|uinolin-6-yl or 
4-methyl-3-oxo-2,3-dihydro-4H-l,4-benzoxazin-7-yl; 

A 1 is methylene and X 1 is oxy, or A 1 is a direct link to X 1 and X 1 is 
thio; 

Ar 2 is 1,3-phenylene or 5-flooro-l ,3-phenylene; 
p is 2 or 3; 
q is 1; 

R* is aethyl or ethyl; 
2 

R is hydrogen, aethoxy or ethoxy; 

r is 1 or 2, R 3 is independently *ethyl or ethyl *nd at leai>t one R 3 
group is located on the carbon atom within the -(CH 2 ) - group which is 
attached to the carbon atoa which bears the Ar 2 group; 
or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention coaprlses a 
cycloalkane derivative of the f raula I 
wherein Ar 1 is 1-n thyl-2-oxo-l ,2-dihydroquin lin-6-yl; 
A 1 is nethylene and l' is oxy; 
Ar 2 is 1,3-phenylene or 5-fluor -1,3-phenylene; 
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P is 3; 
q is 1; 

R 1 is ■ethyl or ethyl; 
2 

R is methoxy or ethoxy; 

r is 1 and R 3 is »ethyl which is located on the carbon a too within the 

" ( J H 2 ) p" grou P vhlch 15 at tached to the carbon atoa which bears the 
Ar group; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred coapound of the invention comprises a 
cycloalkane derivative of the formula I 
wherein Ar 1 Is l-methyl-2-oxo-l,2-dihydroquinolln-6-yl; 
A 1 is methylene and X 1 is oxy; 
Ar 2 is 1,3-phenylene or 5-f luoro-1 ,3-phenylene; 
P is 3; 
q is 1; 

R 1 is methyl or ethyl; 
R 2 is methoxy or ethoxy; 

r is 1 and R 3 is methyl which is located on the carbon atom within the 
" (CH 2 ) p" 8 ^ OB ? wfelch is attached to the carbon atom which bears the * ' 
Ar group such that the R 3 and Ar 2 groups are in a cis- relationship; 
or a pharmaceutical ly-acceptable salt thereof. 

A specific especially preferred coapound of the invention is 
the following compound of the formula I, or a pharmaceutically- 
acceptable salt thereof : - 

(3RS.4SR)-! , l-dlmethoxy-4-methyl-3- [3-( l-methyl-2-oxo-l ,2-dihydro- 
quinolin-6-ylmethoxy)phenyl)cyclohexane or the (3RS,4RS)- isomer 
thereof, 

l-aethoxy-4-aethyl-3-|3-(l-aethyl-2-oxo-l,2-dihydroquinolin-6-yl- 
ae thoxy) phenyl | eye lohexane or 

(3RS.4SR)-4-aethyl-3-|3-(naphth-2-yl B ethoxy)phenyl|cyclohexanone. 

A further specific especially preferred coapound of the 
Invention is the following coapound of the foraula I, or a 
phamaceutically-acceptable salt thereof: - 

1 , 1 -diaeth xy-3- 1 3- ( 1 -aethyl-2-oxo- 1 , 2-dihydroquinol in-6-ylmethoxy ) - 
phenyl] eye lohexane, 

(lSR,3RS,4SR)-l-aethoxy-4-aethyl-3-|3-(l-metliyl-2-oxo-l,2- 
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dihydroqulnolln-6-ylmethoxy)phenyl|cycl h xane r the 
(lRS,3RS,4SR)-isomer thereof , 

(lSR t 3RS t 4SR)-l,4-dI«ethyl-l-hydroxy-3.|3-(i-^thyl-2-oio-1.2- 
d 1 hydr oquinol ln-6-y l*e thoxy ) phenyl | eye 1 ohexane , 
(lSR p 3RS ( 4SR)-l 9 4-diMthyl-l-Mthoxy-3-|3*(l-aethyl-2-oxo-l 9 2- 
dihydr cquinol in-6-y lme thoxy ) phenyl | eye 1 ohexane , 
(3RS f 4SR)-4-*ethyl.3-(3-(l-»ethyl-2-oxo-l # 2-dihydroquinolin-6- 
y l»e thoxy) phenyl] eye lohexanone ethylene acetal or 
(3RS v 4SR)*l 9 l-diBethoxy-4-»etbyl-3-|3-(l-Bethyl-2-oxo*U2- 
d ihydr oqulnol in-6-y lme thoxy ) phenyl ) eye 1 o pen tane . 

A compound of the Invention comprising a cycloalkane 
derivative of the formula I, or a pharmaceutlcally-acceptable salt 
thereof, may be prepared by any process known to be applicable to the 
preparation of structurally- related compounds. Suitable procedures 
are provided hereinafter as a further feature of the Invention and are 
illustrated by the following representative examples in which, unless 
otherwise stated, Ar l f A 1 , X* f Ar 2 , p f q f r, R l , R 2 and R 3 have any of 
the meanings defined hereinbefore, provided that when there is an 
amino or hydroxy gvoup in Ar f At or R , or the group Oh is a 
hydroxy group, then any such group may optionally be protected by a 
conventional protecting group which may be removed when so desired by 
conventional means. 

(a) For the production of those compounds of the formula I 

wherein R 1 is (l-4)alkyl, (2-4C)alkenyl or (3-4C)alkynyl and P 2 is 
(l-4C)alkoxy f <2-4C)alkenyloxy or (3-4C)alkynyloxy, or the OR 1 and R 2 
groups together form a ( l-4C)alkylenedioxy group, the reaction, 
conveniently in the presence of a suitable acid, of a ketone of the 
formula II with a (l-4C)alkyl f (2-4C)alkenyl or (3-4C)alkynyl alcohol 
or a suitable derivative thereof , or with a ( l-4C)alkylenediol . 

A suitable acid for the reaction is, for example, 
hydrochloric, sulphuric, phosphoric, trif luoroacetic or 4-tolaene- 
sulphonic acid, or f «?wis Acid such as a boron trihalide, for example 
boron trifluorids. Alternatively a suitable acid is provid d by an 
inorganic material, f r example a clay such as montmorilloni te clay. 

A suitable derivative of a (I-4C)alkyl 9 (2-4C)alkenyl or 
( 3-4C)alkynyl alcohol is, for example an acetal or hemi-acetal formed 
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by the reaction of the alcohol and a suitable aldehyde or ketone such 
as acetaldehyde, acetone and cyclohexanone, for example an 
orthof ornate, for exanple a trl-(l-4C)alkyl orthof ornate such as 
trimethyl orthoformate, or for example an orthocarbonate, for example 
a tetra-(l-4C)alkyl orthocarbonate such as tetramethyl orthocarbonate. 

The reaction is conveniently performed in a suitable inert 
solvent or diluent, for example, one or more of 1,2-dlaethoxye thane, 
tetrahydrofuran, methylene chloride, carbon tetrachloride or a dipolar 
aprotlc solvent such as N,N-dimethylformamlde and dlmethylsulphoxlde. 
The reaction is conveniently performed at a temperature in the range 
for example 10 to 150°C, conveniently at or near ambient temperature. 

The starting materials of the formula II may be obtained by 
standard procedures of organic chemistry. The preparation of such 
starting materials is described within the accompanying non-limiting 
Examples. Alternatively necessary starting materials are obtainable 
by analogous procedures to those illustrated which are within the 
ordinary skill of an organic chemist. 

A tuiit£ble pretesting group for an amino group la, for 
example, an acyl group for example a (2-4C)alkanoyl group (especially 
acetyl), a (l-4C)alkoxycarbonyl group (especially methoxycarbonyl, 
ethoxycarbonyl or tert -butoxycarbonyl) . an arylmethoxycarbonyl group 
(especially benzyloxycarbonyl) or an aroyl group (especially benzoyl). 
The deprotection conditions for the above protecting groups 
necessarily vary with the choice of protecting group. Thus, for 
example, an acyl group such as an alkanoyl or alkoxycarbonyl or an 
aroyl group may be removed for example, by hydrolysis with a suitable 
base such as an alkali metal hydroxide, for example lithium or sodium 
hydroxide. Alternatively an acyl group such as a tert -butoxycarbonyl 
group may be removed, for example, by treatment with a suitable acid 
such as hydrochloric, sulphuric or phosphoric acid or trif luoroacetlc 
acid and an arylmethoxycarbonyl group such as a benzyloxycarbonyl 
group may be removed, for example, by hydrogenation over a catalyst 
such as palladium-on-charcoal. 

A suitable protecting group for a hydroxy group is, for 
example, an acyl group, for example a (2-40)alkanoyl group (especially 
acetyl), an aroyl group (especially benzoyl) or an arylmethyl group 



(especially benzyl). The deprotection conditions for the above 
protecting groups will necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or .in 
aroyl group nay be removed, for exanple, by hydrolysis with a suitable 
base such as an alkali metal hydroxide, for example lithium or sodium 
hydroxide. Alternatively an ?ryl*9thyl group such as a benzyl group 
may be removed, for example, by hydrogenation over a catalyst such as 
palladlum-on-charcoal. 

(b) The coupling, preferably In the presence of a suitable base, 

of a compound of the formula III with a compound of the formula 
Ar*-A l -Z vhereln Z is a dlsplaceable group. 

A suitable dlsplaceable group Z is, for example, a halogeno 
or sulphonyloxy group, for example a fluoro, chloro, broao, iodo, 
methanesulphonyloxy or toluene- 4- sulphonyloxy, group c , 

A suitable base for the coupling reaction is, for example, 
an alkali or alkaline earth metal carbonate, ( l-4C)alkoxide, hydroxide 
or hydride, for example sociut ^«bcaat€c, ?pDt*€5ium car bona te, sodium 
ethoxide, potassium butoxlde, sodium hydroxide, potassium hydroxide, 
sodium hydride or potassium hydride; or an organoaetallic base such aa 
(l-4C)alkyl-lithium, for example n-butyl-lithlum. The coupling 
reaction is conveniently performed in a suitable inert solvent or 
diluent, for example N,N- dime thy lformamide, N, N-dime thy lace tamide, 
N-methylpyrrolidln-2-one, dimethylsulphoxide, acetone, 
1,2-dlmethoxyethane or tetrahydrofuran, and at a temperature in the 
range, for example, 10 to 150*C, conveniently at or near ambient 
temperature. 

The reaction may conveniently be performed in the presence 
of a suitable catalyst, for example a matalllc catalyst, for example 
palladium (0) or copper (I) such as tetrakis( tr iphenylphospine) - 
palladium, cuprous chloride or cuprous bromide. 

The starting materials of the formula Ar'-A l -Z may be 
obtained by standard procedures of organic chemistry. Starting 
materials of the formula III are btainable by analogous pr cedures t 
those illustrated in the accompanying Examples or by modifications 
thereto which are within the ordinary skill f an organic chemist. 



(c) ^For the production of those compounds of the formula I 

vherein X is a sulphinyl or sulphonyl group the oxidation of a 
compound of the formula I vherein X 1 is a thio group. 

A suitable oxidising agent is, for example, any agent known 
in the art for the oxidation of thio to sulphinyl and/or sulphonyl, 
for example, hydrogen peroxide, a peracld (such as 
3-chloroperoxybenzoic or peroxyacetic acid), an alkali metal 
peroxysulphate (such as potassium peroxymonosulphate) , chromium 
trioxide or gaseous oxygen in the presence of platinum. The oxidation 
is generally carried out under as mild conditions as possible and with 
the required stoichiometric amount of oxidising agent in order to 
reduce the risk of over oxidation and damage to other functional 
groups. In general the reaction is carried out in a suitable solvent 
or diluent such as methylene chloride, chloroform, acetone, 
tttrahydrofurin or tert-butyl methyl ether and at a temperature, for 
example, at or near ambient temperature, that is in the range 15 to 
35-C. When ; ^o«P?und carrying a sulphinyl group i, required a milder 
oxidising agent may also be used, for example sodium or potassium 
metaperiodate, conveniently in a polar solvent such as acetic acid or 
ethanol. It will be appreciated that vhen a compound of the formula I 
containing a sulphonyl group is required, it may be obtained by 
oxidation of the corresponding sulphinyl compound as well as of the 
corresponding thio compound. 

(d) For the production of those compounds of the formula 1 

wherein Ar^ bears an alkyl substituent on an available nitrogen atom, 
vherein Ar bears an alkoxy substituent or wherein R 1 is alkyl, 
alkenyl or alkynyl, the alkyl ation of a compound of the formula I 
vherein Ar bears a hydrogen atom on said available nitrogen atom, 
wherein Ar bears a hydroxy substituent or wherein R 1 is hydrogen. 

A suitable alkylating agent is, for example, any agent known 
in the art for the alkylation of an available nitrogen atom, or of 
hydroxy to alkoxy, alkenyloxy or alkynyloxy, for example an alkyl 
halide, for example a (l-AC)alkyl chloride, bromide or iodide, in the 
presence of a suitable base. A suitable base for the alkylation 
reaction is, for example, an alkali or alkaline earth metal carbonate, 
sodium hydr xide, potassium hydroxide, sodium hydride or potassium 
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hydride. The alkylati n react i n is preferably performed in a 
suitable inert solvent or diluent, for example N,N-dimethylf ormaalde, 
dimethylsulphoxide, acetone, 1,2-dimethoxyethane or tetrahydrofuran, 
and at a temperature in the range, for example, 10 to 150 # C V 
conveniently at or near ambient temperature. 

(e) For the production of those compounds of the formula I 
1 2 

wherein R is hydrogen and R is (l-4C)alkyl, the reaction of a ketone 

of the formula 11 vith an organometalllc reagent of the formula 
(l-4C)alkyl-H vhereln M is an alkali metal or alkaline earth metal 
such as lithium or calcium or M represents the magnesium halide 
portion of a conventional Grignard reagent. 

The reaction is conveniently performed in a suitable inert 
solvent or diluent as defined hereinbefore and at a temperature in the 
range, for example, -100 to +30° C 9 conveniently in the range -80°C to 
ambient temperature. 

(f) , For the production of those compounds of the formula I 
vhereln OR and R together form an imino, hydroxy imino or 

(1 -AC) alkoxy imino group, the reaction, conveniently in the presence of 
a suitable base, of a ketone of the formula II vith ammonia, 
hydroxylamine or a 0-(l-4C)alkylhydroxylaraine. 

A suitable base for the reaction is, for example, an alkali 
or alkaline earth metal carbonate, ( l-4C)alkoxide, ( l-4C)alkanoate, 
hydroxide or hydride, for example sodium carbonate, potassium 
carbonate, barium carbonate, sodium ethoxide, potassium butoxide, 
sodium acetate, sodium hydroxide, potassium hydroxide, sodium hydride 
or potassium hydride. Alternatively a suitable base for the reaction 
is, for example, an organic amine base such as pyridine, 2,6-lutidine, 
collidine, 4-dimethylaminopyridine, triethylamine, N-methylmorpholine 
or diazabicyclo[5.4.0]undec-7-ene. 

The reaction is conveniently performed in a suitable inert 
solvent or diluent, for example, one or more of water, a ( l-4C)alcohol 
such as methanol, ethanol and propanol, pyridine, 1,2-dimethoxyethane, 
tetrahydrofuran, 1,4-dioxan or a dipolar aprotic solvent such as 
N,N-dimethylformanlde and dlmethylsulphoxlde. The reaction is 
conveniently performed at a temperature in the range, for example, 10 
to 150°C, conveniently at or near 70°C. 
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Vhen a pharaaceutically-acceptable salt of a compound of the 

said coapound vith a suitable acid or base using a conventional 
procedure. Vhen an optically active fora of a coapound of the f omul a 
I is required, It aay be obtained by carrying out one of the aforesaid 
procedures using an optically active starting aaterlal, or by 
resolution of a racealc fora of said coapound using a conventional 
procedure. 

As stated previously, the coapounds of the formula I are 
inhibitors of the enzyae 5-LO. The effects of this inhibition aay be 
deaonstrated using one or aore of the standard procedures set out 
belovi- 

a) An in vitro assay systea involving incubating a test 
coapound vith heparlnlsed hunan blood, prior to challenge vith the 
cajLciun ionp|jhor^_A23187 and then indirectly aeasurlng the Inhibitory 
effects on 5-LO by assaying the aaount of LTB^ using specific 
radloianunpassays, described by Carey and Forder (P. Carey and R.A. 
Forder, Prostaglandins, Leukotrienes Med. , 1986, 22, 57; 
Prostaglandins, 1984, 28, 666; Brit. J. Pharmacol . 1985, 84, 34P) 
vhlch Involve the use of a protein-LTB^ conjugate produced using the 
procedure of Young et alia ( Prostaglandins , 1983, 26(4), 605-613). 
The effects of a test compound on the enzyae cyclooxygenase (vhlch Is 
involved in the alternative metabolic pathvay for arachidonlc acid and 
gives rise to prostaglandins, throaboxanes and related metabolites) 
nay be measured at the same time using the specific radioimmunoassay 
for thromboxane B 2 (TxB 2 ) described by Carey and Forder (see above). 
This test provides an indication of the effects of a test compound 
against 5-LO and also cyclooxygenase in the presence of blood cells 
and proteins. It permits the selectivity of the inhibitory effect on 
5-LO or cyclooxygenase to be assessed. 

b) An ex vivo assay system, vhich is a variation of test a) 
above, involving administration to a group of rats of a test compound 
(usually orally as the suspension produced vhen a s lution of the test 
compound in dimethylsulphoxide is added to carboxyro thylcellulose) , 
blood collection, heparinlsation, challenge vith A23187 and 
radioimmunoassay of LTB, and TxB_. This test provid s an indication 



of the bioavailability of a test conpound as an inhibitor of 5-LO or 
cyclooxygenase. 

c) An in vivo system Involving measuring the effects of a 
test conpound adnlnistered orally against the liberation of LTB^ 
induced by zymosan within an air pouch generated within the 
subcutaneous tissue of the back of male rats. The rats are 
anaesthetised and air pouches are formed by the injection of sterile 
air (20ml). A further injection of air (lOtri) is similarly given 
after 3 days. At 6 days after the initial air injection the test 
compound Is administered (usually orally as the suspension produced 
when a solution of the test compound in dlmethylsulphoxide is added to 
hydroxypropylmethylcellulose), followed by the lntrapouch injection of 
zymosan (1ml of a IX suspension in physiological saline). After 3 
hours the rats are killed, the air pouches are lavaged with 
physiological saline, and the specific radioimmunoassay described 
above is used to assay LTB^ in the washings. This test provides an 
indication of inhibitory effects against 5-LO in an inflammatory 
milieu. 

Although the pharmacological properties of the compounds of 
the formula I vary with structural changes as expected, in general 
compounds of the formula I possess 5-LO inhibitory effects at the 
following concentrations or doses in at least one of the above tests 
a)-c):- 

Test a) i IC 50 ( LTB^ ) in the range, for example, 0-01-A0pM 
IC 5Q (TxB 2 ) in the range, for example, 40-200pH; 

Test b): oral EDjq(LTB^) in the range, for example, 
0.1-100mg/kg; 

Test c): oral EDjq(LTB^) in the range, for example, 
0.l-100rag/kg. 

No overt toxicity or other untoward effects are present in 
tests b) and/or c) when compounds of the formula I are administered at 
several multiples of their minimum inhibitory dose or concentration. 

Thus, by way of example, the c ropound l-methoxy-4-roethyl- 
3-[3-<i-methyl-2-oxo-l ,2-dihydroquinolin-6-ylmethoxy)phenyl|cycl - 
hexane has an IC S0 of 0.39utt against LTB^ in test (a), and the 



- 19 - 



— O .. . 



compound (3RS,4SR)-1, l-dimethoxy-4-Bethyl-3-(3-( l-methyl-2- xo-1,2- 
dihydroquinolin-6-ylaethoxy)phenylJcyclohexane has an IC 5Q of O.CHuM 
against LTB^ in test (a). 

These compounds are examples of compounds of the Invention 
which show selective Inhibitory properties for 5-LO as opposed to 
cyclooxygenase, which selective properties are expected to Impart 
Improved therapeutic properties, for example, a reduction In or 
freedom from the gastrointestinal side-effects frequently associated 
with cyclooxygenase Inhibitors such as indoaethacin. 

According to a further feature of the Invention there Is 
provided a pharmaceutical composition which comprises a cycloalkane 
derivative of the formula I, or a pharmaceutlcally-acceptable salt 
thereof, in association with a pharmaceutlcally-acceptable diluent or 
carrier. 

The composition may be in a form suitable for oral use, for 
example a tablet, capsule, aqueous or oily solution, suspension or 
emulsion; for topical use, for example a cream, ointment, ^el or 
aqueous or oily solution or suspension; for nasal use Y for example a 
snuff, nasal spray or nasal drops; for vaginal or rectal use, for 
example a suppository; for administration by Inhalation, for example 
as a finely divided powder such as a dry powder, a microcrystalllne 
form or a liquid aerosol; for sub-lingual or buccal use, for example a 
tablet or capsule; or for parenteral use (including intravenous, 
subcutaneous, intramuscular, intravascular or infusion), for example a 
sterile aqueous or oily solution or suspension. In general the above 
compositions may be prepared in a conventional manner using 
conventional excipients. 

The amount of active ingredient (that is a cycloalkane 
derivative of the formula I, or a pharmaceutlcally-acceptable salt 
thereof) that is combined with one or more excipients to produce a 
single dosage form will necessarily vary depending upon the host 
treated and the particular route of administration. For example, a 
formulation intended for oral administration to humans will generally 
contain, for example, from 0.5 rog to 2 g of active agent compounded 
with an appropriate and convenient amount of excipients which -»*y vary 
from about 5 to about 98 percent by weight of the total composition. 



- 20 - 



u •«/ . . - 



Dosage unit f rms will generally c ntaln about 1 ng to about 500 ng of 
an active ingredient. 

According to a further feature of the invention there is 
provided a cycloalkane derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof , for use in a method of 
treatment of the human or animal body by therapy. 

The Invention also Includes a method of treating a disease 
or aedical condition mediated alone or in part by cr,£ cr more 
leukotrienes vhlch comprises adnlnlsterlng to a vara-blooded animal 
requiring such treatment an effective amount of an active Ingredient 
as defined above. The invention also provides the use of such an 
active ingredient in the production of a nev medicament for use in a 
leukotriene mediated disease or medical condition. 

The size of the dose for therapeutic or prophylactic 
purposes of a compound of the formula I will naturally vary according 
to the nature and severity of the conditions, the age and sex of the 
animal or patient and the route of administration , according to veil 
known principles of medicine* As mentioned above, compounds of the 
formula I are useful in treating those allergic and inflammatory 
conditions vhich are due alone or In part to the effects of the 
metabolites of arachidonic acid arising by the linear (5-L0 catalysed) 
pathvay and in particular the leukotrienes, the production of vhich is 
mediated by 5-L0. As previously mentioned, such conditions Include, 
for example, asthmatic conditions, allergic reactions, allergic 
rhinitis, allergic shock, psoriasis, atopic dermatitis, cardiovascular 
and cerebrovascular disorders of an inflammatory nature, arthritic and 
inflammatory joint disease, and inflammatory bowel diseases. 

In using a compound of the formula I for therapeutic or 
prophylactic purposes it will generally be administered so that a 
daily dose in the range, for example, 0.5 mg to 75 mg per kg body 
weight is received, given if required in divided doses. In general 
lower doses will be administered when a parenteral route is employed. 
Thus, for example, for intravenous administration, a dose in the 
range, for example, 0.5 mg to 30 mg per kg body veight will generally 
be used. Similarly, for administration by inhalation, a dos in the 
range, f r example, 0.5 mg to 25 mg per kg body weight will be used. 



Although the compounds of the forvula I are primarily of 
value as therapeutic agents for use in warm-blooded animals (including 
man), they are also useful whenever it is required to Inhibit the 
enzyme 5-LO. Thus, they are useful as pharmacological standards for 
use in the development of new biological tests and in the search for 
new pharmacological agents. 

By virtue of their effects on leukotriene production, the 
compounds of the formula I have certain cytoprotective effects, for 
example they are useful in reducing or suppressing certain of the 
adverse gastrointestinal effects of the cyclooxygenase inhibitory non- 
steroidal anti- inflammatory agents (NSAIA), such as lndoaethacln, 
acetylsallcyllc acid, lbuprofen, sulindac, tolmetin and piroxicam. 
Furthermore, co-administration of a 5-LO inhibitor of the formula I 
with a NSAIA can result in a reduction in the quantity of the latter 
agent needed to produce a therapeutic effect, thereby reducing the 
likelihood of adverse side-effects. According to a further feature of 
the invention there is provided a pharmaceutical composition which 
comprises a cycloalkane derivative of the formula I, or a 
pharmaceutlcally-acceptable salt thereof as defined hereinbefore, in 
conjunction or admixture with a cyclooxygenase inhibitory 
non-steroidal antl-inf lammatory agent (such as those mentioned above), 
and a pharmaceutlcally-acceptable diluent or carrier. 

The cytoprotective effects of the compounds of the formula I 
may be demonstrated, for example in a standard laboratory model which 
assesses protection against lndonethacin-induced or ethanol-induced 
ulceration in the gastrointestinal tract of rats. 

The compositions of the invention may in addition contain 
one or more therapeutic or prophylactic agents known to be of value 
for the disease under treatment. Thus, for example a known platelet 
aggregation inhibitor, hypolipidemic agent, anti-hypertensive agent, 
beta-adrenergic blocker or a vasodilator may usefully also be present 
in a pharmaceutical composition of the invention for use in treating a 
heart or vascular disease or condition. Similarly, by way of example, 
an anti-histamine, steroid (such as bee lomethasone dlproplonate) . 
sodium cromoglycate, phosphodiesterase inhibitor or a beta-adrenergic 
stimulant may usefully also be pr sent in a pharmac utlcal comp sition 
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of the invention for use in treating a pulnonary disease or condition. 

The invention will now be illustrated in the following 
non-limiting Examples in which, unless otherwise stated j- 

(I) evaporations were carried out by rotary evaporation In 
vacuo and work-up procedures were carried out after renoval of 
residual solids by filtration; 

(II) operations were carried out at rooa temperature, that 
is in the range 18-25 # C and under an atmosphere of an inert gas such 
as argon; 

(ill) coluan chromatography (by the flash procedure) and 
medium pressure liquid chroaatography (MFLC) were performed on Merck 
Kieselgel silica (Art. 9385) or Merck Lichroprep RP-18 (Art. 9303) 
reversed-phase silica obtained froa E. Merck, Darmstadt, W. Germany; 

(ivy yields are given for illustration only and are not 
necessarily the maximum attainable; 

(v) the end-products of the formula I have satisfactory 
microanalyses and their structures were confirmed by NMR and mass 
spectral techniques; unless otherwise stated, CDC1 3 solutions of the 
end-products of the formula I were used for the determination of NMR 
spectral data, chemical shift values were measured on the delta scale 
and the following abbreviations are used: s, singlet; d, doublet; t, 
triplet; q, quartet; a, multlplet; 

(vi) Intermediates were not generally fully characterised 
and purity was assessed by thin layer chromatographic, infra-red (1R) 

r NMR analysis; 

(vil) melting points are uncorrected and were determined 
using a Mettler SP62 automatic melting point apparatus or an oil-bath 
apparatus; melting points for the end-products of the formula I were 
determined after crystallisation from a conventional organic solvent 
such as ethanol, methanol, acetone, ether or hexane, alone or in 
admixture; and 

(viii) the following abbreviations have been used:- 

THF tetrahydr furan; 

DMF N.N-diraethylfornumide; 

NMP N-methylpyrrolidin-2-one. 
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Example 1 

2-Bromomethylnaphthalene (0.663 g) vas added dropvlse to a 
stirred nixture of 3-(3-hydroxyphenyl)-4-aethylcyclohex-2-en-l-one 
(0.606 g) 9 potasslun carbonate (0.442 g) and DMF (5 ml). The nixture 
vas stirred at aablent teaperature Cor 16 hours. The aixture vas 
poured into vater and acidified to pH6 by the addition of dilute 
hydrochloric acid solution. The aixture vas extracted with diethyl 
ether. The organic phase vas vashed vith vater and vlth brine, dried 
(MgSO^) and evaporated. There vas thus obtained 

4-aethyl-3-(3-(naphth-2-ylaethoxy)phenylcyclohex-2-en-l-one as an oil 
(1.03 g) vhlch vas used vlthout further purification. 

A aixture of a portion (0.41 g) of the product so obtained, 
10X palladiun-on-charcoal catalyst (0.1 g), ethyl acetate (5 «1) and 
methanol (20 ml) vas stirred under a 1.3 atmospheres pressure of ; - 
hydrogen gas for 2 hours. The aixture vas filtered and the filtrate 
vas evaporated. The residue vas purified by column chromatography 
using a 19:1 aixture of methylene chloride and diethyl ether as - 
eluent. There vas thus obtained (3RS,4SR)-4-methyl-3- |3-(naphth-2-yl- 
aethoxy) phenyl Jcyclohexanone as the predoalnant coaponent (molar ratio 
17:3) of an oil vhlch crystallised on trituration under hexane to give 
a solid (0.26 g), a. p. 83-85 # C. 

NKR Spectrum 0.84 (d, 3H). 1.7-3.0 (a, 7H). 3.1-3.45 (a, 1H), 5.21 (s, 
2H), 6.6-8.0 (a, 1H); 

the ainor coaponent being the (3RS,4RS)-lsomer identifiable by the NMR 
doublet signal at 0.776. 

The 3-(3-hydroxyphenyl)-4-roethylcyclohex-2-en-l-one used as 
a starting naterlal vas obtained as follows: - 

Tert-butyldimethylsilyl chloride (6.15 g) vas added to a 
stirred mixture of 3-hydroxbenzonltrile (4.76 g), Imidazole (2.79 g) 
and DMF (25 ml) and the mixture vas stirred at ambient temperature for 
16 hours. The mixture vas poured into vater and acidified to pH5 by 
the addition of dilute hydrochloric acid solution. The mixture vas 
extracted vith di thyl ether. The organic phase vas vashed vith vater 
and vith brine, dried (MgS0 A ) and evaporated. There vas thus obtained 
3-( tert -butyldimethylsilyloxy)benzonitri le (10 g) as an oil. 
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A solution of a portion (4.68 g) of the material so obtained 
in THF (10 ml) was added dropvise to a stirred solution of 
ethylmagnesium bromide (3M in diethyl ether, 13.3 ml) in THF (20 ml). 
The mixture was heated to 60*C for 1 hour. The mixture was cooled to 
0*C and the excess of Crignard reagent was hydrolysed by the dropvise 
addition of G.5H aqueous hydrochloric acid solution. The mixture vas 
stirred at ambient temperature for 10 minutes. The mixture vas 
extracted vith diethyl ether. The organic phase vas vashed vith vater 
and vith brine, dried (MgS0 A ) and evaoorated. The residue vas 
purified by column chromatography u*ing a 4:1 mixture of methylene 
chloride and petroleum ether (b.p. 40-60*C) as eluent. There vas thus 
obtained 3-(tert-butyldimethylsilyloxy)phenyl ethyl ketone as a liquid 
(5.74 g). 

A solution of methyl vinyl ketone (0.26 g) in TKF (5 ml) vas 
added to a stirred mixture of a portion (1.06 g) of the ketone so 
obtained, sodium methoxlde (0.022 g) and THF (10 ml). The ■istun v&s 
stirred at ambient temperature for 1 hour. A second portion (0.022 g) * 
of sodium methoxlde and a second portion (0.28 g) of methyl vinyl 
ketone vere added in turn and the resultant mixture vas stirred at 
ambient temperature for 3 hours. The mixture vas partitioned betveen 
ethyl acetate and 2M aqueous hydrochloric acid solution. The organic 
phase vas vashed vith vater and vith brine, dried (HgS0 4 ) and 
evaporated. The residue vas dissolved in THF (10 ml) and 
tetrabutylamraonium fluoride (1M in THF, 2 ml) vas added. The 
resultant mixture vas stirred at ambient temperature for 15 minutes. 
The mixture vas partitioned betveen ethyl acetate and vater. The 
organic phase vas vashed vith vater and with brine, dried (MgSO^) and 
evaporated. The residue vas purified by column chromatography using a 
9:1 mixture of methylene chloride and diethyl ether as eluent. There 
vas thus obtained l-(3-hydroxyphenyl)-2-raethylhexan-l , 5-dione as an 
oil (0.285 g). 

A mixture of the material so obtained, 2M aqueous sodium 
hydroxide (2 ml) and methanol (5 ml) vas stirred and heated to 50°C 
for 20 minutes. The mixture vas cool d to ambient temperature and 
acidified to pH6 by the addition of dilute hydr chloric acid solution. 
The mixture vas extracted vith diethyl ether. The organic phase vas 
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washed with vater and with brine, dried (MgSO^) and evaporated. The 
residue was purified by column chromatography using a 9il Mixture of 
methylene chloride and diethyl ether as eluent. There vas thus 
obtained 3-(3-hydroxyphenyl)-*-aethylcyclohex-2-en-l-one as an oil 
(0.1 g) which crystallised oa trituration under a aixture of hexane 
and diethyl ether, m.p. 96-97 # C. 

Example 2 

Methyl iodide (0.133 g) and sodium hydride (60* v/v 
dispersion in mineral oil, 0.021 g) were added in turn to a stirred 
nixture of ^-aethyl-3-I3-{l-Bethyl-2-oxo-l,2-dihydroquinolin-«- 
ylmethoxy) phenyl) eye lohexan-l-ol (0.177 g) and NMP (1 ml). The 
,ai^re wa$ stirred at aabieht temperature for 1 hour. A second ^ 
portion of sodiua hydride (60X dispersion, 0.021 g) was added and the 
■^Hf^-^?, stirred for 1 hour v aixture was poured into water, ^ 
acidified to pH5 by the addition of dilure hydrochloric acid solution 
and extracted with ethyl acetate. The organic phase was washed with 
water and with brine, dried (MgS0 4 ) and evaporated. The residue was 
purified by column chromatography using a 1:1 aixture of aethylene 
chloride and diethyl ether as eluent* There wa* thus obtained 

l-aethoxy-A-methylO-|3-(l-methyl-2-oxo-l,2-dihydroquinolin-6- 
ylaethoxy) phenyl jcyclohexane as a glass (0.152 g). 
HMR Spectrum 0.65 (d, 3H), 1.1-2.35 (m, 7H), 2.7-3.05 (a, 1H), 
3.1-3.5 (ra and 2s's, 4H), 3.73 (s, 3H), 5.1 (s f 2H), 6.15-7.75 
(», 9H). 

The 4-methyl-3-| 3- (1 -methyl* -oxo-1 f 2-dihydroquinolin- 
6-ylmethoxy)phenyl|cyclohexan-l-ol used as a starting material was 
obtained as toliovs;- 

6-Bromomethyl-l-methyl-l f 2-dihydroquinolin-2-one (0.126 g; 
European Patent Application No. 0385662, Example 6 thereof) was added 
to a stirred mixture of 3-(3-hydroxyphenyl)-4-methylcyclohex-2- n- 
1-one (0.1 g) f potassium carbonate (0.083 g) and DMF (1.5 ml). The 
reixtur vas stirred at ambient temperature for 6 hours. The mixture 
vas poured into vater, acidified to pH6 by the additi n of dilut 
hydrochloric acid solution and extracted with ethyl ac tat . The 
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organic phase was washed with water and with brine, dried <HgS0 4 ) and 
evaporated. The residue was purified by colum chromatography using 
Initially a 7i3 Mixture of Methylene chloride and diethyl ether and 
then a 97:3 Mixture of diethyl ether and Methanol a? •lu^nt, T*-rs 
was thus obtained 

^-»ethyl-3-(3-(l-Methyl-2-oxo-l f 2-dihydroquinolin-6-ylMethoxy)phenyl|. 
cyclohex-2-en-l-one as a foaa (0.15 g). 

WME Spectrum 1.17 <d, 3H), 1.5-2.7 (■, 4H), 2.9-3.3 (m 9 IH), 3.72 (a, 
3H), 5.U (s, 2H), 6.22 (a, IH), 6.6-7.8 (m 9 9H). 

After repetition of the reaction above* a Mixture of the 
product so obtained (0.317 g), platlntw oxide (0.06 g) and Methanol 
(10 m!) was stirred under an atMosphere of hydrogen gat for 30 
Minutes. The Mixture was filtered and the filtrate was evaporated. 
The residue was purified by coluan chromatography using a 3s 2 Mixture 
of Methylene chloride and diethyl ether as eluent. There was thus ~ 
obtained 

4-Methyl-3-|3-(l-Hethyl*2-oxo*l 9 2-dlhydroquinolin-6-ylMethoxy)phenyl]- 
cyclohexanone as a foaa (0.17 g). 

HMR Spectrum 0,78 and 0.85 (2 d's t 3li) t 1.75-3.0 (m, 7H) t 3.1-3.5 (m, 
IH), 3.78 (s ( 3H) ( 5.17 (s. 2H), 7.6-8.8 (•, 9H). 

After repetition of the above reactions, sodiua borohydrlde 
(0.038 g) was added portlonwise to a stirred Mixture of the 
cyclohexanone (0.375 g) so obtained, cerous (III) chloride (0.247 g) 
and Methanol (3.75 m1). The Mixture was stirred at ambient 
temperature for 15 Minutes. The mixture was partitioned between ethyl 
acetate and water. The organic phase was washed with water and with 
brine, dried (HgSO^) and evaporated. The residue was purified by 
column chromatography using a 12:9:1 mixture of methylene chloride, 
diethyl ether and methanol as eluent. There was thus obtained 
4-methyl-3-|3-( i-methyl-2-oxo-l f 2-dihydroqulnolin-6-ylmeth xy)ph nyl|- 
cycl hexan-l-ol as a foam (0.23 g). 

NMR Spectrum 0.61 (d, 3H) t 1.1-2.26 (m, 7H), 2.7-3.05 (m, IH), 
3.8-3.95 (ra f 4H) # 5.11 (s, 2H). 6.65-7.75 (m, 9H). 
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Example 3 

Trlaethyl orthoforaate (1 al) was added to aontaorlllonlte 
clay (0.65 g). The alxture vaa shaken for 5 alnutes and then 
filtered. The solid so obtained was added to a solution of 

(3RS.4RS)-«- B ethyl-3-[3-(l-»ethyl-2.oao-l,2-dihydroq U lnolin-6- 
yl»ethoxy)phenyl)cyclohexanone (0.14 g) in carbon tetrachloride (2 .1) 
and the resultant alxture vas stirred at aablent teaperature for 20 
hours. The alxture was ossified by the sddition of sodiua 
bicarbonate, filtered and partitioned between ethyl acetate and vater. 
The organic phase vas washed with a ssturated aqueous sodiua 
bicarbonate solution and with brine, dried (MgSO^) and evaporated. 
There was thus obtained (3RS,4RS)-l,l-diaethoxy-4-aethyl-3-|3-(i. 

aethyl-2-oxo-l t 2-dihydroquinolin-6-ylaethoxy)phenyl|cyclohexane as an 
oil which crystallised on trituration under a alxture of hexane and 
diethyl ether to give a solid (0.085 g), a. p. 130-131'C. 
NMR Spectrua 0.70 (d. 3H), 1.1-2.6 (a, 8H), 3.19 (s. 6H), 3.73 (s. 
3H), 5.11 (s, 2H), 6.6-7.75 (a, 9H). 

The ( 3RS , 4RS ) -4-nethyl-3- |3-(1 -aethyl-2-oxo- 1,2- 

dlhydroquinolin-6-ylaethoxy)phenyl|cyclohexsnone used as a starting 
naterlal vas obtained as follows :- 

Hagneslua (0.48 g) and dibroaoaethane (2 drops) vere added 
in turn to a stirred solution of 3-(naphth-2-ylaethoxy)broaobenaene 
(6.26 g) in THP (25 al). The alxture vas heated to reflux for 1 
alnute, stirred at aablent teaperature for 30 alnutes and then heated 
to 50*C for 30 alnutes. The alxture vas cooled to 0«C and methylene 
chloride (0.4 g) vas added, followed by a solution of 
4-methylcyclohex-2-en-l-one (1.15 g; J. Aner. Chem. Son. 1974, 96. 
215, In diethyl ether (5 al). The mixture vas stirred at aablent 
teaperature for 1 hour. The mixture vas poured into water, acidified 
to pH5 by the addition of dilute hydrochloric acid solution and 
extracted vith diethyl ether. The organic phase was washed with water 
and with brine, dried (MgSO^) and evaporated. The residue was 
purified by column chr matography using methylene chloride as eluent. 
There was thus obtained 

(3RS,4RS)-<i-methyl-3-|3-(naphth-2.ylmethoxy)phenyl|cyclohexanone as 



an 11 which crystallised on trituration under a mixture of petroleum 
ether (b.p. 40-60*C) and diethyl ether to give a solid (i.7 g), m.p. 
90-9i # C. 

NHR Spectrum 0.74 (d, 3H), 1.25-2.7 (m, 8H), 5.22 <s f 2H) f 6.7-8.0 (a, 
1H). 

A mixture of a portion (0.172 g) of the cyclohexanone so 
obtained and trlmethyl orthofornate: montmorlllonlte clay complex 
(prepared by nixing the clay (0.65 g) and trlnethyl orthofornate (1 
ml) for 5 minutes followed by filtration to give the solid clay 
complex] was stirred at ambient temperature for 1 hour. The mixture 
was basifled by the addition of sodium bicarbonate, filtered and 
partitioned between diethyl ether and water. The organic phase was 
washed with a saturated aqueous sodium bicarbonate solution and with 
brine, dried (MgS0 4 ) and evaporated. The residue was purified by 
column chromatography using a 17*3 mixture of ethyl acetate and 
petroleum ether (b.p. 40-60 # C) as eluent. There was thus obtained 
( 3RJS , 4RS ) - 1 , 1 -dimethoxy-4-methyl-3- 1 3 - { naphth-2-ylmethoxy ) phenyl |- 
cyciohexane as an oil (0.275 g). 

NHR Spectrum 0.69 (d t 3H), 1.05-2.5 <m, 8H), 3.18 (s, 6H) t 5.20 (s» 
2H), 6.85-8.0 (m, I1H). 

A mixture of the material so obtained, 10X 
palladium-on-charcoal catalyst (0.07 g), ethyl acetate (20 ml) and 
methanol (20 ml} was stirred under 2.6 atmospheres pressure of 
hydrogen gas for 4 hours. The mixture was filtered and the filtrate 
was evaporated. There was thus obtained (3RS,4RS)-3-hydroxyphenyl- 
4-nethylcyclohexanone in 100X yield as an oil. 

6-Bronomethyl-l-methyl-l t 2-dlhydroquinolin-2-one (0.177 g) 
was added to a stirred mixture of the cyclohexanone so obtained, 
potassium carbonate (0.116 g) and DMF (1 ml). The mixture was stirred 
at ambient temperature for 2 hours. The mixture was poured into water 
and extracted with ethyl acetate. The organic phase was washed with 
water and with brine, dried (MgSO^) and evaporated. The residue was 
purified by column chromatography using a 3:2 mixture of methylene 
chloride and diethyl ether as eluent. There was thus obtained 
(3RS,4RS)-4-methyl-3-|3-(I-methyl-2- *o- i , 2-dihydroquinol in-6- 
ylraethoxy )phenyl)cycl hexanone as an il (0.22 g). 



NHR Spectrum 0,79 <d, 3H). 1.2-2.7 (a, 8H), 3.72 (s, 3H), 5.11 <s, 
2H), 6.8-7.75 <m, 9H). 



Example 4 

The procedure described in Example 3 vas repeated except 
that ORS^SRJ-A-niethyl-S-lSMl-methyl^- 

oxo-l f 2-dihydroquinolin-6-ylnethoxy)phenylJcyclohexanone vas used in 
place of the corresponding (3RS,4RS)-lso»er. There vas thus obtained 

(3RS f 4SR)-l,l-dlmethoxy-4-«ethyl-3-I3-(l-iiethyl.2-oxo-l f 2-dihydro. 
quinolin-6-ylmethoxy) phenyl J cyclohexane, m.p. 94-95«C; 
NMR Spectrum 0.69 (d, 3H), 1.2-2.4 <«, 7H), 2.95 (m f 1H), 3.17 (s f 
3H) r 3.25 (s, 3H), 3.73 (s, 3H) f 5.11 <s, 2H) F 6.6-7.75 <«, 9H). 

The (3RS t 4SR)-4-Bethyl-3-I3-(l- B ethyl-2-oxo-l f 2- 
dihyroquinolin-6-yli>ethoxy)phenyllcyclohexanone used as a starting 
material vas obtained as follovs:- 

A mixture of (3RS,4SR)-4-methyl-3-(3-(naphth-2- 
ylaethoxy)phenyl)cyclohexanone (0.215 g; from Example 1 hereinbefore) 
and trimethyl orthoforaatet montmorillonite clay complex (prepared by 
mixing the clay (0.6 g) and trimethyl orthoformate (1 ml) for 5 
minutes folloved by filtration to give the solid clay complex) vas 
stirred at ambient temperature for 1 hour. The mixture vas filtered 
and the solid vas vashed vith diethyl ether. The combined filtrate 
and vashings vere vashed vith a saturated aqueous sodium bicarbonate 
solution and vith brine, dried (MgSO^) and evaporated. There vas thus 
obtained (3RS,4SR)-1, l-dimethoxy-4-raethyl-3-|3-(naphth-2- 
ylmethoxy) phenyl) cyclohexane as an oil (0.25 g). 

A mixture of the material so obtained, !0X 
palladium-on-charcoal catalyst (0.07 g), ethyl acetate (5 ml) and 
methanol (10 ml) vas stirred under 2.3 atmospheres pressure of 
hydrogen gas for 5 hours. The mixture uas filtered and the filtrate 
vas evaporated. There vas thus obtained (3RS,4SR)-3-hydroxyphenyl- 
4-raethylcyclohexanone as an oil (0.129 g). 

6-Bromoraethyl-l-methyl-l t 2-d<hydroquinolin-2-one (0.166 g) 
vas add d t a stirred mixture of the cyclohexanone so obtained, 
potassium carbonate (0.099 g) and DHF (1 ml). The mixture vas stirred 
at ambient temperature for 2 hours. The mixture vas poured into vater 
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and extracted with ethyl acetate. The organic phase was vashed vlth 
water and with brine, dried (MgSO^) and evaporated. The residue vas 
purified by column chromatography using a 3:2 mixture of methylene 
chloride and diethyl ether as eluent. There vas thus obtained 
(3RS f 4SR)-4-methyl-3-J3-(l-methyl-2-oxo-l f 2-dihydroquinolin-6- 
ylmethoxy) phenyl Jcyclohexanone as a foam (0.15 g). 
NMR Spectrum 0.86 (d, 3H). 1,7-3.0 (m, 7H) f 3.25 (m, 1H), 3.73 (s f 
3H), 5.11 (s, 2H), 6.6-7.75 (m, 9H). 

Example 5 

6-Bromomethyl-l-methyl-l,2-dlhydroqulnolin-2-one (0.262 g) 
vas added to a stirred mixture of 1 f l-diraethoxy-3-(3-hydroxyphenyl)- 
cyclohexane (0.236 g), potassium carbonate (0.166 g) and DNF (3 ml). 
The mixture vas stirred at ambient temperature for 16 hours. The 
mixture vas poured into water, acidified to pH6 by the addition of 
dilute hydrochloric acid solution and extracted vlth ethyl acetate. 
The organic phase vas vashed vith vater and vith brine, dried (HgSO^) 
and evaporated. The residue vas purified by column chromatography 
using a 3:2 mixture of methylene chloride and diethyl ether as eluent. 
There vas thus obtained l,l-dimethoxy-3-|3-(l-methyl-2-oxo-l f 2- 
dihydroquinolin-6-ylmethoxy)phenyl)cyclohexane (0.3 g, 74X), m.p. 
106-107°C. 

NMR Spectrum 1.25-2.25 (ro, 8H) f 2.73 (m t 1H), 3.20 (s, 3H), 3.22 (s, 
3H) f 3.74 (s, 3H), 5.11 (s, 2H), 6.7-7.75 (m f 9H). 

The l,l-dimethoxy-3-(3-hydroxyphenyl)cyclohexane used as a 
starting material vas obtained as follows :- 

Magnesium (0.24 g) and dibromoethane (1 drop) were added in 
turn to a stirred solution of 3-benzyloxybromobenzene (2.63 g; 
prepared conventionally from benzyl bromide and 3-broraophenol) in THF 
(15 ml). The mixture was heated to 50°C for 90 minutes. The mixture 
was cooled to 0°C. Cuprous chloride (0.2 g) and cyclohex-2-en-l-one 
(0.96 g) were added in turn. The mixture was stirred at 0°C for 30 
minutes and at ambient temperature for a further 30 minutes. A 
saturated aqueous ammonium chloride solution was added and the mixture 
was stirr d at ambient temperature for 10 minutes. The mixture was 
extracted with diethyl ether. The organic phase was washed with 



brine, dried and evaporated. The residu was purified by column 
chromatography using a 39:1 mixture of methylene chloride and diethyl 
ether as eluent. There vas thus obtained 

3-(3-ben2yloxyphenyl)cyclohexanone (0.85 g, 301), m.p. 55-57°c. 
NHR Spectrum 1.5-2.75 (m, 8H), 2.95 (m f 1H), 5.06 (s, 2H) f 6.65-7.5 
(«, 9H). 

Trimethyl orthoforraate (2 ml) vas added to montmorillonite 
clay (1.3 g) and the mixture vas shaken for 5 minutes and then 
filtered. The solid so obtained vas added to a solution of 
3-(3-ben2yloxyphenyl)cyclohexanone (0.28 g) in carbon tetrachloride (4 
ml) and the resultant mixture vas stirred at ambient temperature for 
20 hours. The mixture vas basified by the addition of sodium 
bicarbonate (0.05 g) and filtered. The filtrate vas evaporated to 
give 3-(3-benzyloxyphenyl)-l,l-dimethoxycyclohexane as an oil (0.326 
g) vhich vas used vithout further purification. 

A mixture of the material so obtained, 10X 
palladiura-on-charcoal catalyst (0.05 g) and methanol (15 ml) vas 
stirred under 5 atmospheres pressure of hydrogen for 4 hours. Sodium 
bicarbonate (10 mg) vas added. The mixture vas filtered and the 
filtrate vas evaporated. There vas thus obtained 1 , l-dimethoxy-3-(3- 
hydroxyphenyljcyclohexane as an oil (0.236 g) vhich vas used vithout 
further purification. 

Example 6 

6-Bromomethyl-l-methyl-l,2-dihydroquinolin-2-one (0.113 g) 
vas added to a stirred solution of 

(lSR 9 3RS 9 4SR)-3-(3-hydroxyphenyl)-l-nethoxy-4-methylcyclohexane (0.097 
g) f potassium carbonate (0.074 g) and DMF (1.5 ml). The mixture vas 
stirred at ambient temperature for 17 hours. A second portion of 
potassium carbonate (0.074 g) and of 6-broraomethyl-l -methyl- 1 ,2- 
dihydroquinolin-2-one (0.033 g) were added and the mixture vas stirred 
at ambient temperature for 5 hours. The mixture vas partitioned 
between ethyl acetate and vater. The organic phase vas vashed with 
vater and with brine, dried («gS0 4 ) and evaporated. The residue vas 
purified by column chromatography using initially a 1:1 mixture of 
petroleum ether and diethyl ether and then a 7:3 mixture of methylene 
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chloride and diethyl ether as eluent. There vas thus obtained 
(lSR f 3RS f 4SR)-l-methoxy-^-tBethyl-3-(3-(l-methyl-2-oxo-l,2- 
dihydroquinolin-6-ylmethoxy) phenyl (cyclohexane as a foan (0.07 g t 
401). 

NMR Spectrum 0.61 (d, 3H), 1.3-1.4 (n, 1H), 1.45-1.75 (m, 2H), 
1.8-2.05 (n f 4H), 3.1-3.2 (m, lH) f 3.25 (s, 3H), 3.5-3.6 (a, lH) f 3.67 
(s f 3H) f 5-04 (s, 2H), 6.6-6.8 (m f 4H) t 7.1-7.4 (m, 2H), 7.5-7.65 <m t 
3H). 

The ( 1 SR 9 3RS , 4SR) -3- (3 -hydroxyphenyl ) - 1 -aethoxy-4-methyl- 
cyclohexane used as a starting material vas obtained as follows:- 

A solution of 3-benzyloxybenzonitrile (14.63 g; prepared 
conventionally by the reaction of 3-hydroxybenzonitrile and benzyl 
bromide) In THF (42 ml) vas added dropvise to a stirred solution of 
ethylmagnesium bromide (3M in diethyl ether, 40 ml) in THF (67 ml). 
The mixture vas heated to 60°C for 1 hour. The mixture vas cooled to 
0°C and the excess of Grignard reagent vas hydrolysed by the dropvise 
addition of 6N aqueous hydrochloric acid solution. The mixture vas 
stirred at ambient temperature for 15 minutes. The mixture vas 
extracted vith diethyl ether. The organic phase vas vashed vith vater 
and vith brine, dried (MgSO^) and evaporated. There vas thus obtained 
3-benzyloxyphenyl ethyl ketone as a liquid (15.8 g, 94X) vhlch vas 
used vithout further purification. 

Methyl vinyl ketone (5.5 ml) vas added dropvise to a mixture 
of 3-benzyloxyphenyl ethyl ketone (15.7 g), sodium methoxlde (0.353 g) 
and THF (45 ml) vhlch vas stirred and heated to 75°C. The mixture vas 
heated to 75°C for 1 hour. A second portion (0.178 g) of sodium 
methoxlde and a second portion (5.5 ml) of methyl vinyl ketone vere 
added in turn and the mixture vas heated to 75°C for 3 hours. The 
mixture vas cooled to ambient temperature and partitioned betveen 
diethyl ether and vater. The organic phase vas vashed vith vater and 
vith brine, dried (MgSO^) and evaporated. The residue vas purified by 
column chromatography using a 97:3 mixture of methylene chloride and 
diethyl ether as eluent. There vas thus obtained 

3-(3-benzyloxyphenyl)-4-methylcyclohex-2-en-l-one as an oil (8.7 g, 
461). 
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A mixture f a portion (5.4 g) f the material so btained, 
5X palladiun-on-charcoal catalyst (0.54 g), ethyl acetate (5 ml) and 
ethanol (100 ml) was stirred under 1.5 atmospheres pressure of 
hydrogen for 45 minutes. The mixture vas filtered and the filtrate 
was evaporated. The residue vas purified by column chromatography 
using a 3:2 mixture of petroleum ether and diethyl ether as eluent. 
There were thus obtained in turn: 

(3RS,4SR)-3-(3-ben2yloxyphenyl)-4-methylcyclohexanone as an oil (0.934 
g). and 

(3RS,4SR)-3-(3-hydroxyphenyl)-4-methylcyclohexanone as a solid (0 282 
8). 

Lithium tri-(l,2-dimethylpropyl)borohydride (1M solution in 
THP, 1.25 ml) vas added dropvise to a solution of (3RS,4SR)-3-(3- 
benzyloxyphenyl)-4-methylcyclohexanone (0.36 g) in THF (8 ml) vhich 
had been cooled to -70°C. The mixture vas stirred at -70°C for 1 hour 
and then alloved to vara to 0°C. /. 2K squeous sodium hydroxide 
solution (I ml) and hydrogen peroxide (1 ml) were added dropvise in 
turn and the mixture vas stirred at ambient temperature for 10 
minutes. The mixture vas partitioned batweer. diethyl ether and dilute" 
aqueous hydrochloric acid. The organic phase vas vashed vith a 
saturated aqueous solution of sodium thiosulphate and vith brine, 
dried (MgS0 4 ) and evaporated. The residue vas purified by column 
chromatography using a 19:1 mixture of methylene chloride and ethyl 
acetate as eluent. There vas thus obtained 

(lSR,3RS,4SR)-3-(3-ben2yloxyphenyl)-4-methylcydohexan-l-ol as an oil 
(0.269 g, 77X). 

WWR Spectrum 0.68 (d, 3H), 1.2-1.35 (m, 1H), 1.4-1.6 (m, 2H) f 1.7-1.85 
(m, 2H), 2.0-2.2 (m, 2H), 3.25-3.35 (m, 1H), 4.25 (m, 1H), 5.05 (s, 
2H), 6.75-6.85 (m, 2H), 7.15-7.45 (m, 7H). 

Using an analogous procedure to that described in Example 2, 

(lSR,3RS,4SR)-3-(3-benzyloxyphenyl)-4-methylcyclohexan-l-ol vas 
reacted vith methyl iodide to give 

(lSR,3RS,4SR)-3-( 3-benzyloxyphenyl ) - 1 -methoxy-4-methylcyclohexane in 
652 yield as an oil. 

A mixture of the material so obtained (0.15 g) , lOX 
palladium-on-charcoal catalyst (0.03 g), ethyl acetate (1 ml) and 
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methanol (10 al) vas stirred under 5 atmospheres pressure of hydrogen 
for 20 hours. The mixture vas filtered and the filtrate vas 
evaporated. There vas thus obtained 

( 1SR, 3RS , 4SR) -3- ( 3-hydroxyphenyl ) - 1 -me thoxy- A -methylcyc lohexane as an 
oil (0.097 g, 97X). 

Exaaple 7 

Using an analogous procedure to that described in Exaaple 2 9 
(lRS f 3RS t 4SR)-4-Bethyl-3-l3-(l-aethyl-2-oxo-l f 2-dihydroquinolln.6- 
ylne thoxy) phenyl J eye lohexan-l-ol vas reacted vlth methyl iodide to 
give 

(lRS,3RS f 4SR)-l-aethoxy-4-methyl-3-[3-(l-aethyl-2.oxo-l f 2-dihydro- 
quinolin-6-ylraethoxy) phenyl Jcyclohexane as a foaa in 60X yield. 
NMR Spectrum 0.59 (d f 3H), 1.3-1.42 (m f 1H), 1.6-2.1 (a, 6H), 2.77 (a, 
1H), 3.18 (a, 1H), 3.33 (s, 3H), 3.67 (s, 3H), 5.05 (s, 2H), 6. 6-6.fi : 
(a, 4H), 7.1-7.2 (a, 1H), 7.25-7.26^ (a, 1H), 7.5-7.62 (a, 3H). 

The (1RS,3RS, 4SR)-4-methyl-3-|3-(l-methyl-2-oxo-l,2-dihydro- 
quinoHn-6-ylaeth^xy)p t hen^ used as a starting 

naterial vas obtained as follows :- 

Using an analogous procedure to that described in Exaaple 5, 
6-bromomethyl-l -methyl- 1, 2-dihydroquinolin-2-one vas reacted vith 
(3RS,4SR)-3-(3-hydroxyphenyl)-4-methyicyclohexanone to give 
(3RS f 4SR)-4-methyl-3-I3-(l-aethyl-2-oxo-l f 2-dihydroquinolin-6- 
ylaethoxy) phenyl Jcyclohexanone as a foam in 97X yield. 
NMR Spectrum 0.86 (d t 3H), 1.8-2.0 (m, 2H), 2.25-2.6 (a, 4H), 2.7-2.81 
(m, 1H), 3.2-3.3 (m, 1H), 3.73 (s, 3H) f 5.11 (s, 2H) f 6.7-6.9 (a, 4H), 
7.2-7.4 (a, 2H), 7.6-7.7 (ra, 3H). 

Lithium tri-tert-butoxyaluminium hydride (1M solution in 
THF, 0.55 ml) vas added dropvise to a stirred solution of 
(3RS,4SR)-4-roethyl-3-|3-(l-aethyl-2-oxo-I ,2-dihydroquinolin-6- 
ylnethoxy) phenyl Jcyclohexanone (0.187 g) in THF (3 ml) which had been 
cooled to -70°C. The mixture vas stirred at -70°C for 1 hour and a 
second portion (0.1 ml) of the hydride reducing agent vas added. The 
mixture vas stirred at -70°C for a further hour. The mixture vas 
partitioned between ethyl acetate and vater. The organic phase vas 
washed vith water and vith brine, dried (MgSO ) and evaporated. The 
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residue was purified by column chromatography using ethyl acetate a. 
eluent. There was thus btalned (lRS,3RS,4SR)-4-methyl-3-|3- ( i. 

«ethyl.2.oxo.l,2.dihydroquinoll„.6- y l 0 etho J ry,phenylJcycloheian.l.ol 
a foaa (0.127 g, 68*) . 

WMg Spectrum 0.55-0.63 (d, 3H>, 1.25-2.1 (., 7H), 2.8-2.85 (.. 1 H , 
3.6-3.75 (s i 4H), 5.12 (s, 2H), 6.65-6.85 (., 4H), 7.1-7.4 (., ' 
2H), 7.55-7.65 (m, 3H). 

Example 8 

A methyl lithium, lithium bromide complex (1.5M in diethyl 
ether, 1.36 ml) was added dropvlse to a stirred solution of 
(3RS , 4SR) -4-»ethyl-3- 1 3- ( 1 -«eth y l-2-o*o- 1 , 2-dihydroquinolin-6- 
ylnethoxy)phenyl]cyclohexanone (0.637 g) i„ THF (10 ml) which had been 
cooled to -70 C. The mixture was allowed to warm to ambient 
temperature and was stirred for 1 hour. The mixture wa, recooled to 
-70 C and a second portion of methyl lithium: lithium bromide complex 
(0.57 ml, was added. The mixture was allowed to warm to ambient 
temperature and was stirred for 1 hour. The mixture was recooled to 
-70 C and a third portion of methyl lithium: lithium bromide complex 
(0.57 ml) was added. The mixture was allowed to warn to ambient 
temperature and was stirred for 6 hours. The mixture wa. partitioned 
between ethyl acetate and water. The organic phase was washed with 
water and with brine, dried (WgSO^) and evaporated. The residue was 
purified by column chromatography using a 4,1 Bljtture of Bethylene 
chloride and acetone as eluent. There were thus obtained in turn,- 

(lRS,3RS,4SR)-l,4-di»ethyl-l-hydroxy-3-|3-(l-.ethyl-2-oxo-l,2-dihydro- 
quinolin-6-ylnethoxy)phenyl|cyclohexane as a foam (0.109 g, 17X). 
NMR Spectrum 0.66 (d, 3H), 1.33 (s, 3H>, 1.5-1.8 (». 6H), i.97-2.l (. 
1H), 2.89-2.94 (», 1H), 3.73 (s, 3H), 5.11 ( S , 2H), 6.7-6.83 (», 4H) ' 
7.15-7.28 (m, 1H), 7.35-7.4 (», 1H). 7.6-7.7 (». 3H) 5 and 

(lSR,3RS,4SR)-l,4-din,ethyl-l-hydroxy-3-|3-(l-n»ethyl-2-oxo-l,2- 

dihydroquinolin-6-yln,ethoxy) p henyl]cyclohexane as a foam (0 089 n 
13X). 

NMR Spectrum 0.63 (d. 3H), 1.31 (s. 3H) . 1.65-1.70 (», 4H), 1.82-2.2 
(». 3H), 3.2-3.3 (m, 1H), 3.72 (s. 3H), 5.10 (s. 2H). 6.7-6.83 (», 
«H). 7.15-7.29 (n., IH), 7.35-7.40 (d, IH). 7.6-7.7 (m, 3H). 



Exaaple 9 

Using an analogous procedure to that described in Example 2, 
( 1SR, 3RS , 4SR) - 1 , *-dinethyl- ^ 

quinolin-6-ylnethoxy)phenylJcyclohexane was reacted with methyl iodide 
to give ( 1SR,3RS,4SR)-1, 4-dimethyl- i -aethoxy-3- | 3- ( 1 -aethyl-2-oxo-l , 2- 
dihydroquinolin-6-ylaethoxy)phenyl)cyclohexane as an oil in 58X yield. 
NWR Spectrum 0.63 (d, 3H), 1.19 <s, 3H), 1.39-1.47 (a, 2H) f 1-6-2.07 
(a, 5H), 3.17 (s 6 a, 4H), 3.74 (a, 3H), 5.11 (s f 2H) f 6.72-6.81 (a, 
4H) f 7.19-7.23 (a, 1H), 7.37-7.40 (d, 1H), 7.64-7.69 (a, 3H). 

Exaaple 10 

Using an analogous procedure to that described in Example 2, 
(lRS 9 3RS 9 4SR)-l 9 4-diaethyl-l-hydroxy-3-|3-(l-Bethyl-2-oxo-l 9 2-dihydro- 
quinolln-6-ylaethoxy)phenyl]cyclohexane was reacted with aethyl iodide 
to give (IRS, 3RS, 4SR)-1 f 4«dinethyl-l -aethoxy-3- [3- ( l-aethyl-2-oxo-l t 2- 
dlhydroquinelln-6-ylaethoxy) phenyl ]cyclohexane as an oil in 411 yield. 
NHR Spectrum 0.66 (d f ^H), 1.28 (s f 3H), 1.55-1.87 (a, 5H), 1.9-2.1 
(a, 2H), 2.91 (a, 1H), 3.30 (s f 3H), 3.74 (s, 3H), 5.11 (s f 2H), 
6.75-6.82 <ra f 4H), 7.20-7.24 (a, 1H), 7.38-7.40 (d f lH) t 7.63-7.69 (a, 
3H). *' r v ' 

Exaaple 11 

A solution of (3RS,4SR)-4-methyl-3-|3«( l-methyl-2-oxo-l, 2- 
dihydroquinolin-6-ylaethoxy)phenyl)cyclohexanone (0.075 g) in carbon 
tetrachloride (0.7 al) vas added to a alxture of aontaorrillonite clay 
(0.008 g), triethyl orthoformate (0*066 al) and ethylene glycol (0.012 
al). The alxture vas stirred and heated to 65°C for 24 hours. The 
alxture vas cooled to ambient temperature and filtered. The filtrate 
vas partitioned betveen diethyl ether and a saturated aqueous sodium . 
bicarbonate solution. The organic phase vas washed vlth brine, dried 
(MgSO^) and evaporated. The residue vas purified by column 
chromatography using a 1:9 mixture of petroleum ether and ethyl 
acetate as eluent. There vas thus obtained 

(3RS,4SR)-4-methyl.3-|3-(l-methyl-2-oxo-l f 2-dihydroqulnolin-6- 
ylraethoxy ) phenyl Jcyclohexanone thylene acetal (0.058 g, 691), a. p. 
133-135 C. 
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NHR Spectrum 0.67 (d f 3H), 1.43-2.07 (m, 7H) , 3.13-3.19 (m, 1H), 3.77 
(s, 3H), 3.92-3.99 (m, AH), 5.11 (s, 2H), 6.72-6.82 (m, 4H), 7.2-7.24 
(m, lH) f 7.38 (d f 1H), 7.63-7.69 (m, 3H). 

Example 12 

A mixture of (3RS, 4SR)-4-aethyl-3-[3-(l-methyl-2-oxo-l,2- 
dlhydroquinolin-6-ylmethoxy) phenyl ) eye lohexanone (0.116 g) f 
hydroxylamine hydrochloride (0.034 g) and pyridine (1.2 ml) was 
stirred and heated to 80°C for 90 Minutes. The mixture vas poured 
into water, acidified to pH4 by the addition of dilute aqueous 
hydrochloric acid and extracted vith ethyl acetate. The organic phase 
was washed with water and with brine, dried (MgSO^) and evaporated. 
The residue was purified by column chromatography using a 7:3 mixture 
of ethyl acetate and methylene chloride as eluent. There was thus 
obtained (3RS,4SR)-4-methyl-3-[3-(l-methyl-2-oxo-i,2-dihydroquinolin- 
6-ylnethoxy) phenyl] eye lohexanone oxime (0.051 g f 42X), m.p. 81-87°C. 
NHR Spectrum 0.68 (d, 3H), 1.5-1.8 (m, 3H) f 2.05-2.65 (m, 4H), 2.9-3.0 
(m, 1H), 3.66 (s, 3H), 5.04 (s, 2H) f 6.6-6.7 (d, 1H), 6.7-6.8 (m, 3H), 
7.1-7.2 (m, 1H), 7.3-7.4 (d, 1H), 7.5-7.7 (m, 3H). 

Example 13 

The procedure described in Example 12 was repeated except 
that 0-methylhydroxylamine was used In place of hydroxylamlne 
hydrochloride. There was thus obtained (3RS t 4SR)-4-methyl-3-|3-(l- 
raethyl-2-oxo-l , 2-dihydroquinol in-6-ylnethoxy ) phenyl ] eye lohexanone 
oxime 0-raethyl ether in 821 yield as a foam. 

NHR Spectrum 0-75 (d, 3H) f 1.5-1.9 (n, 3H). 2.1-2.65 (ra, 4H) f 2.9-3.1 
(ra, 1H), 3.74 (s, 3H). 3.8-3.9 (2 s's. 3H), 5.11 (s, 2H), 6.65-6.9 (m, 
4H), 7.15-7.3 (m, 1H), 7.35-7.45 (d, 1H) , 7.55-7.75 (ra, 3H). 

Example 14 

Trimethyl orthoformate (1.2 ml) was added to montmorillonite 
clay (0.8 g) and the mixture was shaken for 5 minutes and filtered. 
The solid so obtained was added t a mixture of (3RS, 4SR)-4-methyl-3- 
|3-( l-methyl-2-oxo-l ,2-dihydr quinol in-6-y lmethoxy Jphenyl | - 
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cyclopentanone (0.141 g) f chloroform (0.5 ml) and carbon tetrachloride 

(5 ml). The mixture was stirred and heated to 45°C for 3 hours. The 

mixture vas cooled to ambient temperature and baslfied by the addition 

of sodium bicarbonate. The mixture vas diluted with ethyl acetate and 

stirred for 5 minutes. The mixture was filtered and evaporated. 

There yas thus obtained (3RS, 4SR)-l t l-dimethoxy-4-methyl-3-|3.(l- 

methyl-2-oxo-l f 2-dihydroquinolin.6-ylmethoxy)phenyl]cyclopentane as an 
oil (0.07 g, 441). 

NMR Spectrum 0.63 (d, 3H), 1.65 (a, 1H), 2.13 (a, 2H) f 2.20 (a, 1H), 
2.41 (m, 1H), 3.23 (s, 3H) f 3.28 (s, 3H), 3.35 (m f 1H), 3.74 (s, 3H), 
5.12 (s, 2H), 6.72-6.88 (a, 4H), 7.23 (a, 1H), 7.39 (a, 1H), 7.66 (a, 
3H). 

The (3RS,4SR)-4.aethyl-3-|3.(l.methyl.2-oxo.l f 2-dihydro- 
quinolin-6-ylmethoxy)phenyI)ayclopentanone used as a starting aaterial 
vas obtained as follows 

A solution of 3-chloro-2-methylpropene (4.35 g) in THF (10 
ml) was added dropvise to a mixture of 3-benzyloxyphenyl ethyl ketone 
(7.68 g), sodium hydride (60X w/w dispersion in mineral oil, 2.4 g, 
from which the oil had been removed by vashing with petroleum ether) 
and THF (70 ml). The mixture vas stirred and heated to reflux for 16 
hours. The mixture vas cooled to ambient temperature and acidified to 
pH6 by the addition of dilute aqueous hydrochloric acid. The mixture 
vas extracted with diethyl ether. The organic phase vas vashed vith 
vater and vith brine, dried (MgS0 4 ) and evaporated. The residue vas 
purified by column chromatography using a 3:2 mixture of methylene 
chloride and petroleum ether as eluent. There vas thus obtained 
3-benzyloxyphenyl 2-methylpent-i-en-4-yl ketone as an oil (6.1 g, 
51X). 

Sodium metaperiodate (8.56 g) and rutheniura( III ) chloride 
trihydrate (0.052 g) vere added in turn to a vigorously stirred 
mixture of a portion (2.94 g) of the ketone so obtained, carbon 
tetrachloride (20 ml), acet nitrile (20 ml) and vater (30 ml). The 
mixture was stirred at ambient temperature for 1 hour. Methanol (3 
ml) vas added and the mixture vas stirred for 10 minutes. The mixture 
vas partitioned betveen methylene chloride and vater. The organic 
phase? vas dried (MgSO^) and evaporated. The residue vas purified by 



- 39 - 

column chromatography using a 19:1 mixture of methylene chloride and 
diethyl ether as eluent. There vas thus obtained 3- benzyl oxyphenyl 
2-oxopent-4-yl ketone as an oil (1.55 g, 52X). 

Potassium tert-butoxide (0.112 g) vas added to a solution of 
a portion (1.2 g) of the ketone so obtained in tert -butanol (15 ml) 
and the mixture vas stirred at ambient temperature for 30 minutes. 
The mixture vas partitioned betveen diethyl ether and a saturated 
aqueous ammonium chloride solution. The organic phase vas washed vlth 
dilute aqueous hydrochloric acid, dried (MgSO^) and evaporated. The 
residue vas purified by column chromatography using a 19:1 mixture of 
methylene chloride and diethyl ether as eluent. There vas thus 
obtained 3-(3-benzyloxyphenyl)-4-methylcyclopent-2-en-l-one as an oil 
(0.81 g 9 80X). 

NHR Spectrum 1.21 (d, 3H), 2.2 (d, 1H), 2.83 (m f 1H), 3.48 (», 1H), 
5.11 (s, 2H) 9 6.38 (s f 1H), 7.05*7.46 (ra, 9H). 

After repetition of the above-mentioned step, a mixture of 
the cyclopentenone so obtained (1.28. j), iOX palladiun-on-charcoal 
catalyst (0.3 g) 9 ethyl acetate (10 ml) and methanol (25 ml) vas 
stirred under 5 atmospheres pressure of hydrogen for 45 minutes. The 
mixture vas filtered and evaporated. The residue vas purified by 
column chromatography using a 19:1 mixture of methylene chloride and 
diethyl ether as eluent. There vas thus obtained 

(3RS,4SR)^-(3-benzyloxyphenyl)-4-methylcyclopentanone as an oil (0.48 
g, 37X). 

NHR Spectrum 0.72 (d, 3H), 2.13 (m, 1H), 2.48 (m f 1H), 2.49-2.67 (m, 
2H) f 2.70 (m f 1H), 3.56 (ra t 1H), 5.07 (s, 2H), 6.74 (m, 2H), 6.87 (m f 
1H), 7.22-7.44 (m, 6H). 

The solid, obtained vhen trlmethyl orthoformate (3 ml) vas 
added to montmorillonite clay (0.45 g) and the mixture vas stirred for 
5 minutes and filtered, vas added to a solution of (3RS,4SR)-3-(3- 
benzyloxyphenyl)-4-methylcyclopentanone (0.42 g) in carbon 
tetrachloride (6 ml). The mixture vas stirred at ambient temperature 
for I hour. The mixture vas basified by the addition of s dium 
bicarbonate. Diethyl ether vas added and the mixture vas filtered. 
The filtrate vas washed with brine, dried (MgSO^) and evaporated. 
There was thus obtained (3RS,4SF<)-3-(3-benzyloxyphenyl )-l , l-dimethoxy- 



MM^wial^' » •..••^K«|W««(«i.«iW • ..:. »>- 



- 40 - 



V .« J I : .'■ : , 



4-methylcyclopentanone as an oil (0.4 g, 821). 

A mixture of the product so obtained, 101 
palladiura-on-charcoal catalyst (0.1 g), ethyl acetate (5 ml) and 
methanol (10 ml) was stirred under 5 atmospheres pressure of hydrogen 
for 3.5 hours. The mixture was filtered and evaporated. There was 
thus obtained ( 3RS , 4 SR) - 3- ( 3-hydroxyphenyl ) - 4-methylcyc lopentanone as 

an oil (0.25 g). 

Using an analogous procedure to that described in Example 5, 

the cyclopentanone so obtained was reacted with 
6-bromomethyl-l-methyl-l,2-dihydroquinolin-2-one to give 
(3RS.4SR)-4-methyl-3-|3-(i-««ethyl-2-oxo-l f 2.dihydroquinolin-6- 

ylmethoxy)phenyl|cyclopentanone as a foam in 60X yield. 
NMR Spectrum 0.73 (d. 3H), 2.12 (m. 1H), 2.37-2.75 (m. 4H). 3.59 (.. 
1H), 3.74 (s. 3H). 5.13 (s, 2H), 6.77 (m. 3H). 6.89 (». 1H). 7.28 (m. 
1H), 7.41 (m, 1H), 7.65 (m, 3H). 

Example 15 

The following illustrate representative pharmaceutical 
dosage forms containing the compound of formula I, or a 
pharmaceutically-acceptable salt thereof (hereafter co-pound X), for 
therapeutic or prophylactic use in humans: 

_ , » T me/tablet 
(a) Tablet I -° 

Compound X 

Lactose Ph. Eur 182 75 

Croscarmellose sodium l2 -° 

Maize starch paste (51 w/v paste) 2-25 

Magnesium stearate 3,0 



or. - 



1 



-.M^fl^M Ta.hljex^IJ mg/tablet 

Compound X SO 

Lactose Ph. Eur 223.75 

Croscarnellose sodium 6.0 

Maize starch 15.0 

Polyvinylpyrrolidone (5X v/v paste) 2.25 

Magnesium stearate 3.0 



(c) Tablet III mg/tablet 

Compound X • 1.0 

Lactose Ph. Eur 93.25 

Croscarnellose sodium 4.0 

Maize starch paste (51 v/v paste)... 0.75 

Magnesium stearate 1.0 

(d) Capsule Kg/c apsule 

Compound X 10 

Lactose Ph. Eur 488.5 

Magnesium stearate 1.5 

(e) Inlection I ( 50 mg/ml ) 

Compound X 5. OX v/v 

1M Sodium hydroxide solution 15 *0X v/v 

0.1M Hydrochloric acid 

(to adjust pH to 7.6) 

Polyethylene glycol 400 4.51 w/v 

Uater for Injection to 100X 

(f) Injection II ( 10 mg/ml ) 

Compound X 1.0X w/v 

Sodium phosphate BP 3. 61 w/v 

0.1M Sodium hydroxide s lution 15.01 v/v 

Uater f r injection to 100X 
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Injection III ( lag/ml.buf fered to pH6 > 

Sodium phosphate BP 2.26X v/v 

Citric acid 0.38X v/v 

Polyethylene glycol 400 3.5X v/v 

Vater for Injection to 100X 

Aerosol I m&/ml 

Compound X 10.0 

Sorbltan trioleate 13.3 

Trichlorofluoromethane 910.0 

Dichlorodifluoromethane 490.0 

Aerosol II ma/ml 

Compound X 0.2 

Sorbitan trioleate 0.27 

Trichlcrcf luoronethane 70.0 

Dichlorodifluoromethane 260.0 

Dichlorotetrafluoroethane 1094.0 

Aerosol III m/ml 

Compound X 2.5 

Sorbitan trioleate 3.38 

Trichlorofluoromethane 67.5 

Dichlorodifluoromethane 1086.0 

Dichlorotetrafluoroethane 191.6 

Aerosol IV ™K /wl 

Compound X 2.5 

Soya lecithin 2.7 

Trichlorofluoromethane 67.5 

Dichlorodifluoromethane 1086.0 

Dichlorotetrafluoroethane . . 191.6 



20S44? : j 

Note 

The above formulations nay be obtained by conventional 
procedures well known In the pharaaceutlcal art. The tablets (a)-(c) 
may be enteric coated by conventional neans, for exaaple to provide a 
coating of cellulose acetate phthalate. The aerosol foraulatlons 
(h)-(k) may be used In conjunction with standard, metered dose aerosol 
dispensers, and the suspending agents sorbltan trioleate and soya 
lecithin nay be replaced by an alternative suspending agent such as 
sorbltan nonooleate, sorbltan sesquioleate, polysorbate 80, 
polyglycerol oleate or oleic add. 
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CLAIMS 



1. 



A cycloalkane derivative of the formula I 



Ar l -A l -X l -Ar 2 -CH 




I 



wherein Ar is phenyl or naphthyl, or a 10-membered bicyclic 
heterocyclic moiety containing one or two nitrogen heteroatoms and 
optionally containing a further heteroatoa selected from nitrogen, 
oxygen and sulphur, and Ar 1 may optionally bear up to four 
substituents selected from halogeno, hydroxy, cyano, oxo, thioxo, 
(l-4C)alkyl, (l-4C)alkoxy P f luoro-<l-4C)alkyl, phenyl, benzoyl and 
phenyl- (l-4C)alkyl and wherein any phenyl, ben2oyl or 
phenyl- (l-4C)alkyl substituent may optionally bear one or two 
substituents selected fro» halogeno, (l-4C)alkyl and ( l-4C)alkoxy; 
A 1 is a direct link to X 1 or is (l-3C)alkylene; 
X 1 is oxy f thio, sulphinyl or sulphonyl; 

Ar 2 is phenylene, pyridylene, pyrimidinylene, thiophenediyl, 
furandiyl, thiazolediyl or oxazolediyl which may optionally bear one 
or two substituents selected from halogeno, hydroxy, amino, nitro, 
cyano, carbamoyl, trif luoromethyl, (l-4C)alkyl and (l-4C)alkoxy; 
p is 1 to 4; 
q is 0 to 2; 

R 1 is hydrogen, (l-4C)alkyl, (2-4C)alkenyl or (3-4C)alkynyl; 

R 2 is hydrogen, hydroxy, (l-AC)alkyl, ( l-4C)alkoxy, <2-4C)alkenyloxy 

or (3-4C)alkynyloxy; 

or the OR 1 and R 2 groups together form a ( I -4C)alkylenedioxy , oxo, 
thioxo, imino, hydroxyimino or ( l-<.C)alkoxyimino group; 
r is 0 to 3; and 

R 3 is halogeno, trif luoromethyl or ( 1 -4C)alkyl ; 
or a pharmaceutically-acceptable salt thereof. 



2. A cycloalkane derivative of the formula I as clained in 
claim 1 vherein Ar 1 is phenyl vhich nay optionally bear a substituent 
selected fron fluoro, chloro t methyl, tert -butyl, phenyl, benzoyl and 
benzyl and vherein said phenyl, benzoyl or benzyl substituent nay 
optionally bear a fluoro or chloro substitutent, or Ar* is naphth-2-yl 
vhich nay optionally bear a substituent selected from fluoro, chloro 
and methyl; 

A 1 is a direct link to X 1 , or is methylene; 
X 1 is oxy, thio, sulphinyl or sulphonyl; 

Ar 2 is 1,3-phenylene vhich may optionally bear one substituent 
selected from fluoro, chloro and trif luoromethyl; 
p is 2 or 3; 
q is 1; 

R 1 is hydrogen, methyl, ethyl or propyl; 

R 2 is hydrogen, hydroxy, methyl, ethyl, propyl, methoxy, ethoxy or 
propoxy; 

1 2 

or the OR and R groups together form an ethylenedioxy, trimethylene- 

dioxy, oxo, hydroxyimino or methoxyimino group; 

r is 0, 1 or 2 and R is Independently methyl, ethyl or propyl; 

or a pharraaceutically-acceptable salt thereof. 

3. A cycloalkane derivative of the formula 1 as claimed in 
claim 1 vherein Ar 1 is 2-oxo-l,2-dihydroquinolinyl, 

2- oxo-l ,2,3,4-tetrahydroquinolinyl or 

3- oxo-2 , 3-d ihydro- AH- 1 , 4-benzoxazinyl vhich may optionally bear one, 
tvo or three substituents selected from fluoro, chloro, methyl, ethyl, 
2-fluoroethyl, phenyl and benzyl; 

A 1 is a direct link to X 1 , or is methylene; 
X 1 is oxy, thio, sulphinyl or sulphonyl; 

Ar 2 is 1,3-phenylene vhich may optionally bear one substituent 
selected from fluoro, chloro and trif luoromethyl; 
p is 2 or 3; 
q is 1; 

R l is hydrogen, methyl, ethyl or propyl; 

R 2 is hydrogen, hydroxy, methyl, ethyl, propyl, methoxy, ethoxy or 
propoxy; 

1 1 

or the OR and R groups together form an ethylenedioxy. 



trimethylenedi xy, ox , hydr xyimino r meth xyimin gr up; 

r is 0, 1 or 2 and R 3 is independently methyl, ethyl or propyl; 

or a phannaceutically-acceptable salt thereof. 

A. A cycloalkane derivative of the formula I as claimed in 

claim 1 wherein Ar 1 is naphth-2-yl, 
l-methyl-2-oxo-l,2-dihydroquinolin-6-yl or 

«- 0 ethyl-3-oxo-2,3-dihydro-«H-l,4-bensoxa*in-7-yl; ^ 
A 1 is methylene and X 1 is oxy, or A 1 is a direct link to 2 and X is 
thio; 

Ar 2 is 1,3-phenylene or 5-fluoro-l,3-phenylene; 
p is 2 or 3; 
q is 1; 

R l is methyl or ethyl; 

R 2 is hydrogen, methoxy or ethoxy; 

r is 1 or 2, R 3 is independently methyl or ethyl and at least one R 

group is located on the carbon atom within the -(CH 2 y group which is 

attached to the carbon atom which bears the Ar group; 

or a phannaceutically-acceptable salt thereof. 

5. A cycloalkane derivative of the formula I as claimed in 

claim 1 wherein Ar 1 is l-methyl-2-oxo-l,2-dihydroquinolin-6-yl; 

A 1 is methylene and X 1 is oxy; 

Ar 2 is 1,3-phenylene or 5- fluoro- 1,3-phenylene; 

p is 3; 
q is 1; 

R 1 is methyl or ethyl; 
R 2 is methoxy or ethoxy; 

r is 1 and R 3 is methyl which is located on the carbon atom within the 
-(CH ) - group which is attached to the carbon atom which bears the 
Ar 2 group such that the R 3 and Ar 2 groups are in a cis-relationship; 
or a pharmaceutically-acceptable salt thereof. 
6. The cycloalkane derivative of the formula I, or a 

pharmaceutically-acceptable salt thereof, as claimed in claim 1 
selected from 

( 3RS,4SR)-l,l-dimethoxy-«-methyl-3-l3-(l-methyl-2-oxo-l,2-dihydro- 
quinolin-6-ylmethoxy)phenyl)cyclohexane or the (3RS,«RS)-isomer 

th reof, 



l-aethoxy-4-n.ethyl-3-|3-(l-»ethyl.2-oK -l,2-dihydroqulnolin-6-yl- 
methoxy)phenyl)cyclohexane and 

(3RS,4SR)-4-«ethyl-3-|3-(naphth-2-ylaethoxy)phenyl|cyclohexanone. 
7. The cycloalkane derivative of the fornula I, or a 

pharmaceutically-acceptable salt thereof, as claimed In claim 1 
selected from 

l,l-diBethoxy-3-[3-(l-»ethyl-2-oxo-1.2-dihydroquinolln-6.yl«thoxy)- 
phenyl ) cyclohexane , 

(lSR,3RS,«SR)-l-»ethoxy-4-«ethyl-3-[3-(l-«thyl-2-oxo-l f 2- 
dihydroquinolin-6-yl»ethoxy)phenylJcyclohexane or the 
( IRS, 3RS.4SR) -isomer thereof, 

(lSR^RS^SRJ-l.A-dimethyl-l-hydroxyO-p-Cl-^y 1 - 2 - 0 * 0 - 1 ' 2 - 

dihydroquinolin-6-ylmethoxy)phenyllcyclohexane, 

(lSR,3RS,4SR)-l,A-dimethyl-l-methoxy-3-l3-(l-»ethyl-2-oxo-1.2- 

dihydroquinolin-6-ylmethoxy)phenylJcyclohexane, 
(3RS,4SR)-«-methyl-3-|3-(l-i»ethyl-2-oxo-l,2.dihydroquinoli n -6. 

ylmethoxy) phenyl J cyclohexanone ethylene acetal and 
(3RS,4SR)-l,l-dimethoxy-4-methyl-3-[3-(l-methyl-2-oxo-l,2- 

dihydroquinolin-6-yl»ethoxy)phenylJcyclopentane. 

8. A process for the preparation of a cycloalkane derivative of 

the formula I, or a pharmaceutically-acceptable salt thereof, as 
claimed in any one of claims 1 to 7 which comprises: - 
(a) for the production of those compounds of the formula^ I 

wherein R 1 is (l-4)alkyl, (2-4C)alkenyl or <3-4C)alkynyl and R is ^ 
(l-4C)alkoxy, <2-4C)alkenyloxy or (3-4C)alkynyloxy, or the OR and R 
groups together form a (l-4C)alkylenedioxy group, the reaction of a 
ketone of the formula II 

<<>r 
X.(CH 2 ) 

Ar ULxUr>-CH* P ;C = 0 

(CH 2 ) q 



with a (l-4C)alkyl, (2-4C)alkenyl or (3-4C)alkynyl alcohol or a 
suitabl derivative thereof, or with a ( l-4C)alkylenediol; 



- «9 - 



(b) the coupling of a c npound f Che formula III 

H-X l -Ar 2 -CH C 

vith a compound of the formula Ar*-A*-Z wherein Z is a displaceable 
group; 

(c) for the production of those coapounds of the formula I 
vherein X 1 is a sulphinyl or sulphonyl group the oxidation of a 
compound of the formula I vhereln X 1 is a thlo group; 

(d) for the production of those coapounds of the formula X 

vhereln Ar 1 bears an alkyl substltuent on an available nitrogen atom, 

1 

vhereln Ar bears an alkoxy substltuent or vherein A is alkyl, 
alkenyl or alkynyl, the alky la t ion of a compound of the formula I 

vherein Ar 1 bears a hydrogen atom on said available nitrogen atom, 

2 1 
vherein Ar bears a hydroxy substltuent or vherein R is hydrogen; 

(e) for the production of those compounds of the formula I 

1 2 
vherein R is hydrogen and R is (i-4C) alkyl, the reaction of a ketone 

of the formula II vith an organoaetalllc reagent of the formula 

(l-4C)alkyl-M vherein M is an alkali metal or alkaline earth metal 

or M represents the magnesium halide portion of a conventional 

Grignard reagent; or 

(f) for the production of those coapounds of the formula I 
t 2 

vherein OR and R together form an imino, hydroxyiraino or 
(l-4C)alkoxyiraino group* the reaction of a ketone of the formula II 
vith ammonia, hydroxylamine or a 0-(i-4C)alkylhydroxylamine; and 

vhen a pharmaceutically-acceptable salt of a compound of the 
formula I is required, it may be obtained by reaction of said compound 
vith a suitable acid or base using a conventional procedure; and vhen 
an optically active form of a compound of the formula I is required, 
it may be obtained by carrying out one of the af resaid procedures 
using an optically active starting material, or by resolution of a 
racemic form of said compound using a conventi nal procedure. 
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9. A phaniaceutical composition which comprises a cycl alkane 
derivative of the formula X p or a pharaaceutically-acceptable salt 

- theseo^ 
pharmaceutically-acceptable diluent or carrier. 

10. The use of a cycloalkane derivative of the formula I, or i 
pharaaceutically-acceptable salt thereof, as claimed in any one of 
claims 1 to 7 in the production of a new medicament for use in a 
leukotriene mediated disease or medical condition. 
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